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| ILAVE seen a large number of in- 
fants and children with eezema, and 
have made it my serious business for 
a good many years to learn as much 
as I could about it. In spite of this 
my understanding of this disorder is 
not good, and the older I grow the 
more aeutely I realize my ignorance. 
It oceurred to me nevertheless that it 
might be of interest and possibly of 
some help to pediatricians, if I set 
down in a simple and practical man- 
ner what little I have learned about 
it, with especial reference to treat- 
Occasionally I will diseuss in 
detail highly theoretical matters, but 
only in so far as such discussion may 
help in the understanding of treat- 
ment. What I have to say is largely 
based upon my own experience, but 
t times | review the work of 
thers, and if I have had personally 
nly moderate or little experience 
ith any particular subject, I will 


ment, 


will 


iV SO, 

It is my prime purpose to make this 
eries of articles readable and prac- 
ical, and of help to the practicing 
ediatrician in his everyday work. 
‘or this reason I intend to write not 
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in formal textbook style, but more as 
I would talk, in so far as the editors 
will let me. 

‘“‘Except ye utter by the tongue 
words to be how 
shall it be known what is spoken?”’ 

(I Corinthians 14:9.) 


easy understood, 


DIAGNOSIS 


Classification —In order to treat 
eczema intelligently, it is first desir- 
able, if possible, to find out by the 
history, the appearance and distribu- 
tion of the lesions, the symptoms, and, 
possibly by skin and other 


laboratory procedures, what sort of 


tests 


eezema it is, for eezema is an inflam- 
mation of the skin under which are 
grouped a number of entities of vari- 
It is true, however, 


ous causation. 
that about 75 per cent of the 
that is seen in infants and children is 
atopie dermatitis, that is, the sort of 
eezema which often occurs with asthma 
or hay fever, and to which there is a 
certain amount of hereditary predis- 
Other forms of eezema that 


‘eezema 


position. 
may be seen in the young are sebor- 
rheic dermatitis, infectious eezema- 
toid dermatitis, 
contact eezema, and rarely eezematoid 


nummular eezema, 


fungus infections. 
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History.—The first step in treat- 
ment is a detailed history: this is of 
the utmost importance. Some of the 
things that you want to know are as 
follows: 

1. Do the father, mother, or any of 
the siblings have eczema, asthma, or 
hay fever? What any less closely 
connected relatives have or may have 
had is, in my opinion, of little import. 
If the father or mother has hay fever, 
the chances are that what the child 
has is atopic dermatitis. 

2. How old was the child when the 
eezema began? Atopic dermatitis 
can begin at any age, but not com- 
monly before the third month. 
**Eezema’’ before this age is likely to 
be seborrheic dermatitis, or, if in the 
newborn period, possibly a monilia 
infection. If the eezema began sud- 
denly and the child is over 2 years 
old, it is often due to contact with 
something from the outside. 

3. Upon what part of the body did 
it begin? Atopie dermatitis in early 
infaney commonly starts on the face. 
In children over one year old it is 
more likely to begin in front of the 
elbows and back of the knees. If it 
does begin in these places, it is prob- 
ably due to environmental allergens 
rather than to foods. Monilia in- 
fections are likely to have their origin 
around the anus. Contaet eruptions 
may start on any part of the body, 
according to what contact is causing 
the trouble. Seborrheic dermatitis 
often begins with eradle eap, and 
intertrigo in the axillae, groins, and 
around the navel. 

4. What was the diet when the 
eczema began? What foods have been 
omitted from time to time? Did the 
removal of these foods do any good? 
Is the mother sure from what she has 


seen herself, and not from what sone 
doctor has told her, that any food 
makes the eezema worse? 

5. Does the child sleep on a feather 
pillow? Is there a dog, eat, or bird in 
the house? Is there a barn or hen 
house on the place, and if so, how near 
is it to the house, and how many 
horses or cows or sheep are there in 
the barn, and how many hens in the 
hen house? How much does the child 
go into either place? What is the 
father’s occupation? Does anybody in 
the household ride horseback? I have 
seen atopie dermatitis in a young child 
aggravated by contact with the riding 
clothes of an older sister. Does eon- 
tact with wool make the eezema worse’ 
Did it begin shortly after the wearing 
of any new clothing? Does the child 
creep? Creeping, and the resulting 
contact with rough wool in the rugs, 
possibly dyes, and possibly inhalation 
of and contact with dust, when close 
to the floor, often aggravates or causes 
eczema. If by the appearance and 
distribution of the eezema (especiall) 
in babies) a contact eruption is sus- 
pected, what detergents or bleaching 
powders have been used in laundering 
the underclothes and diapers? Have 
plastie diaper protectors been used? 

6. Is the itching very severe, or 
slight, or is there no itching? Atopic 
and contact dermatitis always iteh; iv 
seborrheic dermatitis there is ofte) 
no itching. 

7. What local applications hay 
been used in treatment? Has an 
salve or lotion been used which has 
made the eczema worse? (See se 
tion on contact dermatitis. ) 

8. Has cortisone been used, and, i 
so, in what dosage, and for how long 

9. Does the baby keep the mothe 
awake all night, and is she ‘‘on th: 
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verge of a nervous breakdown’’? If 
so, What sedatives have been given the 
baby and with what result? From 
a practical point of view these ques- 
tions are very important, for in many 
cases treatment of the mother is as 
necessary as treatment of the baby, 
and if she is about at the end of her 
rope, it may be necessary to hos- 
pitalize the baby or to use cortisone 
for a while. 

10. If the trouble suggests monilia- 
sis, did the mother have a vaginal 
discharge during her pregnaney or 
did the baby have thrush in his mouth 
while in the hospital? 

11. In older children who have had 
eczema for several years, it is of con- 
siderable importance to find out if 
there is any seasonal variation in its 
severity. This may point the way to 
the eause (possibly wool or dust in 
the winter, pollen in the summer). 

12. Is the child having difficulty 
with schoolwork, or any other psycho- 
logical trouble? 

Inspection of the Skin.—The next 
step is a careful inspection of the 
skin. <A trained dermatologist ob- 
serves the distribution of the lesions, 
which may be of great importance in 
diagnosis, their kind, whether papu- 
lar, macular, crusted, sealing, erythem- 
atous, pustular, or sharp margined, 
and especially the characteristics of 
the primary lesions, which may mean 

great deal to him, and the stage of 
the dermatitis—acute, subacute, or 
chronie. Evidences of infection are 
sarticularly important to look for, 
nd one small pustule, a subsiding 
aronyehia, or any skin infection on 
he mother’s face, arms, or hands may 
ell a good deal about the nature of 
he trouble in the child. All these 

uestions go through the mind of a 


dermatologist automatically as he 
makes a diagnosis and plans treat- 
ment. The pediatrician should train 
himself to do likewise. If he makes 
a practice of setting down on the 
child’s record some of these details, 
such observation will soon become as 
automatic for him as it is for the 
dermatologist. 

From the history and from inspee- 
tion of the skin a fairly accurate idea 
of the type of eczema present can 
usually be obtained. 


TREATMENT IN GENERAL 


1. Hospitalization —There are two 
advantages to hospitalization; these 
are usually outweighed by the dis- 
advantages and I hospitalize only a 
small proportion of my eezema pa- 
tients. The first advantage is that 
the patient can be seen every day, 
and treatment can therefore be fol- 
lowed more efficiently than if he is 
seen at longer intervals in the office. 
The second advantage is that the 
mother gets a much-needed rest. Few 
people have nursemaids now, and the 
strain on the mother is no light mat- 
ter when she is continually oceupied 
during the day with a fretful, itching 
eczematous baby, and often up a good 
part of the night with him as well. 
Often these poor women are ex- 


hausted. They must have a rest: 
hospitalization of the baby provides 
it. 


The disadvantages of hospitaliza- 
tion are two: 

A. Infection: Babies with eezema 
are unduly susceptible to respiratory 
infection; they are more likely to 
acquire this in a hospital than at 
home. This is particularly true of 
babies with atopic erythroderma; not 
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a few of these die from pyogenic 
respiratory and blood stream infee- 
tion. 

B. Expense: There is no use in 
hospitalizing a child with eczema for 
a few days. If any good is to come 
of it he needs to stay for several 
weeks. The expense is too much for 
most people, and a good part of the 
time is not justified by the results. If 
it were certain that the child could 
be entirely cured by hospitalization, 
almost any expense would be justi- 
fied. This is not so, however, and it 
is common, particularly with older 
children where environmental aller- 
gens are likely to be involved, for 
them to be discharged from the hos- 
pital nearly or entirely free from 
eezema, and the whole thing comes 
back as bad as ever before they have 
been home a week. 

As a rule, a young couple with an 
eezematous child can spend their 
money to better advantage on a good 
woman, or even a high school girl, to 
take charge of the child part of each 
day in order to relieve the mother 
than they can by letting the hospital 
have it. There may be, of course, 
circumstances which make _ hospitali- 
zation imperative, no matter what the 


expense. 


2. Nutrition.—Although sometimes 
removal of certain foods from the diet 
helps babies with eczema, this prac- 
tice should not be earried to a foolish 
extreme, which is too often done. The 
child must have an adequate, well- 
balanced diet, no matter whether he 
has eezema from it or not. If a baby 
with eezema is too thin (which is not 
usual), he should be made fatter; if 
he is too fat (whieh is common), he 


should be prevented from getting any 


OF PEDIATRICS 


fatter. The more rapidly a_ba'y 
gains in weight, the more active is 
his eezema likely to be, and I think 
that a good many cases of eezenia 
(particularly seborrheic dermatiti 

are due more to eating too much food 
in general than to any specifie food 
sensitivity. You are often between 
the devil and the deep sea in feeding a 
large, thriving and vigorous baly 


with eezema—he wants to eat mo 
than his skin ean handle. If he eats 
as much as he wants, his eezema is 
worse; if he is not fed as much as he 
wants, he eries all night. 

3. Itching—Seborrheie dermatitis 
and monilia infections often iteh but 
little; atopie, contact, and nummular 
eczema itches a great deal. From the 
mother’s point of view, the most im 
portant thing in treatment is to stop 
the itching. It is not possible to do 
this entirely. The local applications 
which have the most antipruritic 
effect are phenol, camphor, menthol, 
coal tar, and benzocaine. Of these, 
benzocaine is probably the best. 
If itehing in an adult is econ 
fined to some small area, as it often 
is, it is possible to do a good deal for 
it with various local applications. 
The trouble is that in most babies an 
children with eezema, the eezema 
and consequently the itching, is 
diffusely seattered, and so in order tv 
control it, it would often be necessar) 
to cover the child’s whole body wit! 
an anti-itch preparation. Anothe 
trouble is that menthol, phenol, an 
eamphor sting a good deal when firs 
applied unless the skin is entirely w 
broken, which is rarely the ease in e 
zema. Crude coal tar is moderatel: 
antipruritic, and if the state of th 
eezema is such that tar is indieated fo 
local treatment, this may relieve th 
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itching, The trouble with benzocaine 
is that it is a strong sensitizer; also 
it is not desirable to use it over large 
areas. The various antihistamine 
salves, which a few years ago were 
so often recommended for the treat- 
ment of itching, most of the time do 
no good, I do not usually expect to 
accomplish a great deal by the local 
treatment of itching, but probably 
accomplish more by the use of various 
tar ointments on the arms and legs 
and by bandaging these parts than in 
any other way. areas it 
‘oe 


For small 


has seemed to me that ‘‘Caligesic’ 


vintment, which contains 3 per cent 


henzoeaine, works as well as 
thing; and I think that babies and 


less likely to become 


any- 


children are 


sensitized to benzoeaine than are 
adults. 

If there is itching with unbroken 
skin, as there sometimes is if the 


itching is due to ‘‘dry’’ skin, or 
sometimes to food sensitivity or to 
urticaria, the following prescription, 
and apply, 
often works fairly well. 


which is clean easy to 


Liquor carbonis detergens (N.F.) 3 iv 

Phenol 3 ss 

Menthol gr. x 

Powdered tragacanth 4q.s. 

“Neobase”t 8 ii 

Camphor water ad § viii 

S. Shake well before using. 

Itching at night is better controlled 
by a sedative given internally than 
by any local application, but this is 
often not very satisfactory either. 
rhe trouble is that many children are 
stimulated rather than quieted by the 
barbiturates, and that others, in order 
to be put to sleep, need a dose which 
is close to the danger mark. If it 
were a question of doing this only 
*Sharp and Dohme, Philadelphia. 
*Burroughs Wellcome & Co., Tuckahoe, 
Y. 


N. 
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occasionally, there would not be much 
objection to it, but it has to be done 


every night over a considerable period. 
However, the barbiturate drugs are by 
no means without value; the ones to 
use are phenobarbital, Seconal, and 
Nembutal. 
it takes about an hour before 
it begins to work, and the sedative 


Phenobarbital is slow in 
action 


effect, if it does work, is prolonged. 
The elixir of phenobarbital (U.S.P.) 
contains about 4% grain phenobarbital 
to the teaspoonful. 
Seeconal and Nembutal 
quickly, in about twenty minutes, but 
the duration of sedation is much less 
The elixirs 


work more 


than with phenobarbital. 
of these contain 14 grain of the drug 
There are also 
and | 


to the teaspoonful. 


suppositories of each, in 4% 


grain strengths. A good plan is to 
give the baby 6 to 8 months old a dose 
of phenobarbital of 34 grain about an 
hour before he is to be put to bed, 
and 14 grain of Nembutal or Seconal 
if he does not go to sleep or if he 
wakes up and fusses after he does go 
to sleep. Sometimes the barbiturates, 
when given in this way, work pretty 
more often they are not much 
good. Many times I have seen eezem- 
atous babies in the hospital kept by 
the resident in a continual state of 
coma by large doses of phenobarbital 
given ‘‘round the clock.’’ True 
enough, the baby is quite comfortable, 
and is put out of circulation to the 
extent that he cannot even 
finger, let alone serateh with it, but 
such treatment certainly should not 
be kept up for long, and should not 
be used in the home at all. 

In about one case in twenty Bena- 
dryl will make a baby so sleepy that 
he will not scratch. When this works 
it is the best means of controlling the 


well 


raise a 








itching ; most of the time it is no good. 
The dose is 1 teaspoonful (10 grains) 
of the elixir two or three times during 
the day if needed, and twice at night, 
for a 6- to 12-month-old baby, with 
four hours between doses. The dos- 
age that I have usually seen given is 
smaller than this, and is not enough. 

Taking everything into considera- 
tion, it has seemed to me that chloral 
hydrate is the best sedative for these 
babies. I have used Noetec*, and 
start with 24 teaspoonful. If this does 
no good, the next night the dose is 
raised to 1 teaspoonful (714 grains 
chloral), for a baby 1 year old. This 
is a pretty good sized dose of chloral 
for a baby. I have seen it do no 
harm. Less than this will not do 
much good. 

4. Restraint.—A large amount of the 
skin trouble on any baby or child with 
eczema is caused by what he does to 
himself. No skin ean heal when it is 
continually seratched and rubbed. In 
many hospitals the baby is ‘‘spread- 
eagled,’’ that is, his wrists and ankles 
are wound with sheet wadding and 
then tied by tapes to the sides of the 
crib. This can rarely be done at 
home—the mother will not do it, and 
I do not much blame her. I no 
longer recommend it. I once saw a 
baby about 1 year old with severe 
atopic erythroderma, whose arms had 
been kept tied to the crib for several 
months, Every minute he was awake 
he was struggling against his bonds, 
and he used his arm muscles so much 
that his biceps became as hard and 
stuck out as much as those of a prize 
fighter. It is as well to make up one’s 
mind that it is not possible to prevent 
entirely a baby from seratching and 
rubbing, no matter what is done. 


*Squibb’s chloral hydrate preparation. 
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However, a good deal of it ean be 
prevented. It has seemed to me that 
the use of elbow splints probably 
accomplishes more than anything 
else.* Elbow splints prevent the baly 
from scratching his face, and if his 
legs and arms are bandaged (see be- 
low), and the rest of him is kept w: 
covered by clothes, he cannot do a 
great deal of serateching. It is also 
a good idea to put little cotton cloth 
bags over the hands or to put the 
hands in the toe of a small white cot- 
ton stocking and then to pin the 
other end of the stocking to the shirt, 
so that even if the baby does get his 
hands into contact with his skin, he 
cannot dig it with his fingernails. It 
is not possible to prevent rubbing of 
the face on the shoulder, but it can 
be seen to that what it is rubbed on is 
soft cotton and not wool. 


5. Bandaging.—Bandaging the arms 
and legs is of the utmost importance, 
and does so much good that I would 
not think of treating an arm or 
leg eczema of any moment without it 
Eezema of the popliteal or anticubita! 
spaces, or of the wrists or ankles of 
older children, should always be 
bandaged. It is imposs*ble to prevent 
outside trauma if this is not done 
and good results can never be ob 
tained in the treatment of any eezem: 
if there is continual picking, rubbing 
and seratching. To put the skin at 
rest and to give it a chance to heal is 
the first principle of local treatment 
It is surprising to me to see how man) 
people pay no attention to this. The) 
seem to think that removal of som 
food from the diet or the use of : 
salve is enough. It never is. 

The details of bandaging are im 
portant. Whatever salve is being 


*“Wellcome sleeves,” made by R. G 
Goddard, 60 Argyle Rd., Albertson, N. Y. 
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used is applied, then a soft piece of 
white cotton cloth (never gauze), 
then a 2-inch Ace elastic bandage goes 
over this. When applying the band- 
age to a leg it is well to start it under 
the foot—it stays on better than if 
started at the ankle. In the same way, 
if bandaging the arm, the bandage 
should be started between the thumb 
and forefinger, then carried up around 
the wrist. The bandages should be 
considered part of the child’s clothes, 
and are put on every day just as the 
clothes are, but are to be off only 
onee in twenty-four hours to put on 
new salve. When bandages are taken 
off it is best to take off only one at a 
time, apply the salve, and put the 
bandage on again before taking off 
another one, so that the child cannot 
vet at himself during the bandaging 
process. One minute of scratching 
can undo the improvement of weeks. 

6. Ultraviolet Light—This may 
oceasionally help older children who 
have what I eall “winter skins” (thick 
and dry), and who are nearly free 
from eezema in the summer, and begin 
to have it in the fall “as soon as the 
heat is turned on.” These children 
are usually at their worst in the early 
spring. I have had by no means a 
large experience with ultraviolet light. 
| use it sometimes when I am at my 
wits’ end and do not know what else 
io do and I think the parents need 
treatment, which they usually do. 
Ultraviolet light treatment is good 
nedicine for the parents—it makes 
hem feel that they are really doing 
something. Furthermore, it may actu- 
ily help the child, particularly his 
tching. An ultraviolet light* is used, 
vhich can be bought for about $10.00. 
lt is put into a “bridge lamp” stand 
ind kept at a distance of 30 inches 


General Electric. 


from the patient. Treatment is started 
with an exposure of 44 minute to the 
front (the child is naked), and %4 
minute to the back. The time of ex- 
posure is increased a minute each day 
up to 20 minutes for the front, and 20 
minutes for the back. 

The best discussion of light treat- 
ment I know of is in that splendid 
little monograph of Nexmand’s, 
Clinical Studies of Besnier’s Prurigo. 
This was published in Copenhagen in 
1948, but is written in English.* 

Nexmand worked at the Finsen 
Institute and treated fifty-sevea pa- 
tient’s with atopie dermatitis (mostly 
children). The light baths were given 
in the outpatient department every 
other day. If the patient tolerated 
the treatment, the baths were given 
in a series of thirty to forty, the num- 
ber of treatments depending on the 
skin condition. Of fifty-seven pa- 
tients treated, thirty-three were con- 
siderably improved. 

7. Bathing—It is sometimes said 
that babies with eczema should never 
be washed with water. I do not 
entirely agree with this. If there are 
many breaks in the skin the baby is 
likely to cry when put into water- 
it stings him. For such babies tub 
baths should not be used, but sponge 
baths of the diaper region, axillae, 
and groins can be given. If there is 
eczema of the arms and legs and 
bandages are being used, it is best 
to keep these parts dry. Some babies 
with eczema like to be put into the 
tub, some do not. The best thing to 
do is to try it and see what happens. 
If water irritates neither the baby 
nor his skin, there is no harm to it. 

*It could be obtained (when I got it) from 
Walter J. Johnson, 125 East 23rd St., New 
York (dealer in foreign medical books), and 


I recommend it highly to anyone who is 
seriously interested in atopic dermatitis. 








8. Soap.—lIt is true that if a woman 
has eczema of the hands and does 
much dishwashing with soap, her 
eczema will be worse or, in some 
women, eczema may be actually caused 
in this way. I am pretty sure that I 
have never seen eczema in a baby or 
child caused by any mild soap, and I 
have seen no harm done to eezematous 
children with it unless it is used on 
acute, very tender areas. If it is 
found that soap does irritate the skin 
it is best to use ‘‘pHisoderm,’’ or 
‘*pllisollex,”’ if any infeetion is pres- 
ent." 

VACCINATION 

No child with eezema should be 
vaccinated nor should he be exposed 
to a ehild who has been recently 
vaccinated. The virus of cowpox is 
extraordinarily contagious if the skin 
is broken, and most of the eases of 
eezema vaccinatum that I have seen 
have been aequired from a sibling. 
Direct contact is not necessary—the 
virus has been found in dust, and on 
clothes, towels, and bedelothes, and 
may live for two months, 

If the mother has herpes of the lip 
and her baby has eezema, the baby will 
probably aequire Kaposi's varicelli- 
torm eruption from her, which elinic- 
ally closely resembles eczema vac- 
cinatum. If possible, mother and 
child should be separated until she 
is over the herpes: Kaposi’s eruption 
is no light matter. 

Other Immunizations.—A baby with 
eczema is no more likely to be upset 
by tetanus, diphtheria, and pertussis 
immunization than is any other child. 
Hlowever, if the eczema is severe, it 
is wiser to wait until it is better than 


*Soap substitutes made by Winthrop- 
Stearns, Inc., New York. 
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to run the risk of adding insult to 


injury. Immunization with influeiza 
vaccine should not be done to any 
child who is sensitive to egg white. 
SKIN TESTING 

It is not necessary to do skin tests 
on all children with eezema, and some 
dermatologists think that serateh or 
intracutaneous tests are of no value 
for any child with eezema. I do not 
quite agree with this, and believe that 
often valuable information may be 
obtained by seratch and intracutane- 
ous tests, and also by patch tests, 
when used in the appropriate pa- 
tients. However, if it seems clear 
from the history and from inspection 
that the eczema is not of allergic ori- 
gin, skin testing is not indicated. 
Skin testing will be discussed more 
fully in the section dealing with 
atopie and contact eczema, 


DERMATOLOGISTS 

If a pediatrician will pay some 
attention to eczema he ean treat it 
quite well, and will not often need to 
send these patients to a dermatologist. 
Let him first be sure, however, that 
he is dealing with eczema, and not 
with some less common skin disease 
of which he probably knows nothing, 
such as lichen planus, psoriasis, 0! 
dermatitis herpetiformis. If there is 
any suspicion in his mind that sue! 
may be the case, let him send the 
patient to a dermatologist and save 
himself much embarrassment. I often 
do this, and am usually glad I did; 
some of the more uneommon ski 
diseases are far beyond the diag 
nostic and therapeutie ability of ped 
atricians or allergists. 


(To be continued.) 





























THE “PULMONARY HYALINE MEMBRANE” AS A MANIFESTATION 


OF HEART FAILURE IN THE NEWBORN INFANT 


FREDERICK C. LENDRUM, M.D., PH.D. 
CuicaGco, ILL. 


HE granular eosinophilic precipi- 
tate observed in the lungs in many 
cases of neonatal death is technically 


neither “hyaline” nor a “membrane.” 


The familiar terminology is objection- 
able, however, on grounds far more im- 
portant than verbal pedantry. “Pul- 
monary hyaline membrane” and “hya- 
atten- 
minor 


line membrane disease” center 
tion upon a single and possibly 
member of a highly constant group of 
Indeed, narrow- 


may be 


manifestations. this 
ing of attention 
why no generally acceptable explana- 
appeared to replace the 
amniotie fluid” theory, 
which has become increasingly unten- 


one reason 


tion has 
“aspirated 
able.' 2» 3 4 

The total picture in these newborn 
infants includes a history of rapidly 
increasing dyspnea and cyanosis, dila- 
tation of the right heart and especially 
the the 
lungs with extreme capillary engorge- 


right atrium, congestion of 
ment, resorption atelectasis, pulmonary 
and albuminous fluid in the 
alveolar ducts.® © These findings would 
ordinarily suggest heart failure over- 
loading mainly the pulmonary circuit 

failure of the left heart. But the 
only reeent who men- 
tioned the possibility of a primary 
cardiae mechanism Winter and 
(ellis... They dismiss heart failure be- 
ause of the absence of edema, enlarge- 


edema 


writers have 


are 
nent of the liver, or congestion of the 


vstemie veins. Their argument will 
xeclude the common type of cardiac 





decompensation but not acute failure 
of the left heart. 
that there is any proof that “the so- 
salled hyaline membrane is a clinical 
entity or anything but an accidental 


Wilson’ has denied 


pathological finding without specific 
etiological significance.’ Neverthe- 
less, research at times seems con- 
cerned with explaining the single 


microscopic finding rather than with 
understanding the 
rangement of the sick baby. The pink- 


physiologie de- 


staining debris may, therefore, very 


plausibly prove to be ‘‘an eosinophilic 


herring,’’ as Gruenwald’ has sug- 
gested. 

The present article will attempt to 
interpret the clinical and pathological 
picture associated with the hyaline 
membrane as something that can be 
predicted the and 
physiologic features which are pecu- 
I will first 


from anatomic 
liar to the newborn infant. 
summarize the usual observations in 
these infants and then offer a con- 
cept of the pathogenesis. 

These newborn babies, who are usu- 
ally premature, are described in many 
eases as appearing well and exhibiting 
no cyanosis or dyspnea during the first 
hour or two of life. No hyaline is 
found in the lung of an infant who 
dies during the first hour.’° There- 
after, the amount of hyaline steadily 
increases, much less being found in 
the infant only 
hours than in one who survives thirty- 


who survives six 


six hours.® Chest x-rays taken during 
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this interval show a steadily inereas- 
ing opacity of the lung fields. It is 
frequently remarked, however, that 
lateral x-rays show radiolucency of 
the anterior portion of the lungs.’ In 
a patient lying on his back, of course, 
opacity due to congestion and eardiae 
edema would be expected to spare 
longest the anterior lung fields. 

The autopsy findings are unique.” ° 
The 


heavy, firm, edematous, and have the 


lungs are large, purplish red, 


consistency of solid organs. There is 


nothing that resembles the flabby, 
shrunken, pale-lilac areas of terminal 
resorption atelectasis which are so 


commonly found at autopsy later in 
life. 
veal 


Microseopically, the lungs re- 
intense congestion. The alveoli 
have so completely collapsed that they 
tissue 
The 


picture is conspicuously different from 


give the appearance of solid 


with no visible alveolar lumens. 


what is seen in a baby who has never 
breathed, whose lungs always contain 
sufficient fluid to make the lumens of 
the alveoli clearly visible, the alveolar 
walls having what has been deseribed 
as a ‘“‘erumpled saec’’ appearance. 
Lungs with the ‘‘hyaline membrane”’ 
also reveal seattered respiratory 
bronchioles and alveolar duets which 
still contain 


varying amounts of granular eosino- 


are patent and which 
philie precipitate. If death oceurs in 
the first life, 


called membrane is usually inadequate 


few hours of the so- 


in amount and distribution to make 
plausible the theory that it acts as a 
‘‘nlug’’? to produce the resorption 
atelectasis. 

The discussion of pathogenesis will 
be limited to premature infants, who 
make up 95 eent of those who 
suffer from this disorder. The experi- 


mental observations of Barclay and 


per 
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associates,'' of Barerott'? and of Ri 


nolds'* are generally accepted is 
picturing the mechanism of the « 

culatory changes at birth in the human 
infant.'* Simultaneously with the ¢ 

ting off of the placental circulation and 
the first breath of the newborn infant 
there are important changes in thie 
load of work imposed upon each cham- 
Before birth fully 


the blood pumped into the 


ber of the heart. 
half of 
aorta passes through the placenta. 
When the return of this blood through 
the umbilical vein ceases, the volume 
that 
reduced, 


the right atrium must pump is 
This tends to eause a fall 
in the pressure that had previous!) 
kept open the valve flap of the fora 
The pressure in the right 
falls when inflation of 
the lungs makes the pulmonary ci! 
cuit an outlet with relatively low re- 
In the left heart the changes 
are in The 
rush of blood into the left atrium fro! 


men ovale. 
ventricle also 


sistance. 
the opposite direction. 
the pulmonary veins inereases _ tli 
pressure in this chamber and ensures 
a physiologic closure of the valve o! 
the foramen ovale. The pressure in tli 
when thy 


left ventricle is inereased 


widely open placental circulation is 
eut off, and all blood must be pumped 
through the more resistant systemic 
circulation. The 


the load imposed on the left heart i 


sudden inerease i! 


dramatically demonstrated by — th 
rapid work hypertrophy of the let 
heart in the first few weeks of extra 
uterine life.” 

The birth of a 1,000 gram prematu 
infant suddenly places grave demand 
upon three structures which have no 
The develop 
ment of the pulmonary vascular be: 


completed their growth. 


is barely adequate for extrauterin: 








fe. <As Potter® has demonstrated, 
this is the time when the rapidly pro- 
liferating capillaries in the alveolar 
walls first become adequate for 
viability. There is hardly any margin 
for safety. Two muscular structures 
which have not finished their growth 
also must bear a_ vitally important 
hurden at birth. The muscular wall 
of the left ventricle and the cireular 
musele of the ductus arteriosus are in- 
completely developed as compared 
with the same structures in a full-term 
infant. Failure of either of these 
museles to fulfill the demands of extra- 





uterine life may impose added load on 
the already marginal pulmonary cir- 
cuit. 

If there is failure of the left heart to 
pump out all of the blood which enters 
from the pulmonary cireuit, or if 
there is failure of the ductus arteriosus 
to close when the aortie pressure has 
risen above the pressure in the pul- 
monary artery, the first effeet will be 
congestion in the pulmonary vessels. 
No manifestations of immediate respir- 
atory failure need appear. This stage 
would correspond to the first hour or 
two of life during which the prema- 
ture infant may have good color and 
seem to have no respiratory distress. 
Yet even during this time a process 
begins which will have grave conse- 
quences for the incompletely de- 
veloped pulmonary circulation. The 
limited eapacity of the pulmonary 
capillary bed in the premature infant 
will cause a rise in pulmonary blood 
pressure as soon as there is any size- 
ible inerease in pulmonary blood 
volume. This will be followed by 
iltration of blood serum from the 
‘apillaries into the alveolar walls 
ind alveolar air spaces. The layer of 
edema fluid and blood serum imposes 
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a growing barrier to oxygen exchange 


between the air and the capillaries. 
As the left ventricle receives blood 
that is less and less adequately 
oxygenated, progressive failure of the 
left heart will add further back pres- 
sure to burden the pulmonary vascular 
bed. The cyele of increasing pul- 
monary edema, increasing anoxemia, 
and inereasing anoxia of the left ven- 
tricle will lead to complete failure of 
the overburdened left heart. 

The anatomic and physiologie pecu- 
liarities of the newborn infant make 
the sequence of events and the autopsy 
findings conspicuously different from 
what is observed in a patient who dies 
from an attack of paroxysmal dyspnea 
later in life. *aroxysmal dyspnea 
‘aused by aortic regurgitation is char- 
acterized by eyanosis and _ violent 
dyspnea often leading to death from 
pulmonary edema, yet it never pro- 
duces congestive consolidation of the 
lungs which is the invariable finding 
in hyaline membrane disease. Three 
exceptional features of the newborn 
baby make this difference understand- 
able. (1) The muscle of the left ven- 
tricle weighs no more—and according 
to some observers weighs even less— 
than that of the right ventricle.’® (2) 
Fetal channels of cireulation may be 
reopened under appropriate conditions 
of pressure and anoxia. (3) The heart 
of the newborn infant can continue to 
function in an extreme state of anoxia 
that would be impossible even a few 
weeks after birth.’® 

There is no reason to suppose that 
the right heart, which was much less 
burdened, will succumb as soon as the 
left heart. As the left heart fails, the 
greater pressure in the right heart will 
eause a renewed right-to-left flow 
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through the foramen ovale, and a re- 
right-to-left through the 
arteriosus in the ductus 


newed flow 


ductus ease 
is open or in ease it reopens during 
extreme anoxia as experimental evi- 
dence suggests." '* Thus the cireu- 
lation through the heart reverts to the 
fetal pattern. The blood flowing 
through the foramen ovale and ductus 
arteriosus by-passes the lungs, thereby 
reducing the pressure in the pul- 
monary vessels, 

With the fall of pressure in the pul- 
monary cireuit, a new process will gain 
the upper hand in the lung. The lung 
of the newborn infant has an amazing 
ability to absorb and remove water. In 
numerous animal experiments, and in 
a few experiments on newborn human 
fluid been in- 


stilled into the trachea during a single 


infants, amniotie has 
considerably 
of the 


was ab- 


amount 
total 


hour in an 
than the weight 
(Potter® ‘ This 
sorbed and removed with no formation 
Resorption 


vreater 


lungs 


of any hyaline membrane. 
of edema fluid will exeeed transudation 
from the capillaries when the pressure 
in the pulmonary vessels drops suf- 
ficiently. As in other cases of tissue 
resorption, water and electrolytes must 
be expected to be absorbed more 
rapidly than protein, with coneentra- 
protein in the fluid that re- 
Absorption of fluid from the 


until 


tion of 
mains. 
edematous lung will continue 
the alveoli are emptied of transudate, 
fluid that 


with its concentrated protein, is foreed 


and any remains, together 
toward the alveolar ducts and respira- 
tory bronchioles by the contraction of 
The ter- 
minal resorption atelectasis with com- 


the elastic alveolar walls. 
plete consolidation of the lungs repre- 
sents a stage far bevond anything that 
ean be produced by acute failure of the 
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left heart later in life. It is depend: iit 
upon the possibility of reopening te 
fetal channels of cireulation and evon 
more importantly upon the amazing 
ability of the right ventricle to fune- 
tion under almost anaerobie condi- 
tions. 

It is worth remembering that the 
eosinophilic material seen in the 
alveolar duets has been precipitated 
by fixing solution. I do not wish to 
assert that the “hyaline membrane” 
is an artefact. Nonetheless there is as 
yet no proof that it is as impressivel) 
a “membrane” during life as after fixa- 
tion. 

One very interesting mechanism foi 
the formation of the “hyaline mem 
brane” has not been mentioned because 
there is at present no reliable informa 
tion concerning the anastomosis be- 
tween the bronchial 
pulmonary vessels at the time of birth 
In the adult 
respiratory bronchioles and 


artery and tli 
this anastomosis in thx 
walls of 
alveolar ducts is exceptionally vulner 
able in left-heart failure 
with pulmonary hypertension, as A, © 


associated 


Lendrum and associates'® have demon- 
strated. These authors point out that, 
in rheumatic myocarditis, hyperten 
sion and stagnation in this anastomosis 
may cause an exudate with the same 
appearance and that 
seen in “so-called vernix pneumonia. 


distribution as 


A similar process in the lung of tl: 
infant might be the majo 
contributor to the “hyaline 
though it would still requir 
an explanation of the total 
which Potter’? has termed “eongestiy 


newborn 
men 
brane,” 
proces 


pulmonary failure.” 
At this point the 

physies involved in the expansion o 

be stated with som 


principles 0 


the lungs must 
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care if we are to avoid apparent con- 
The initial inflation of the 
lungs at birth requires a 


tradietions. 
force suf- 
ficient to overcome the cohesive force 
of fluid holding the alveolar walls to- 
(I have used the term “cohe- 


to mean the sum of what 


ae 


vether. 
sive foree” 
is technically defined as ‘‘cohesion’’ 
what is technically defined as 
The 


sion between the alveolar walls is very 


plus 


“surface tension.” actual cohe- 
slight as is clear from the small foree 
the when 


into trachea. 


lungs 
the 
The much larger resistance to inflation 


needed to distend 


water is injected 
with air is caused by surface tension. 
It acts at the boundary between air 
and water in a way that suggests an 


elastic membrane holding shut the 
openings of the alveoli.) Inflation 
with air requires an astonishingly 
large negative pressure. This is 


usually stated to be the equivalent of 
15 to 40 em. of water pressure. Yet 
newborn infants—even premature in- 
fants who later develop the pattern 
associated with the hyaline membrane 
When the 
is fully 


can exert this pressure. 
“hvaline membrane disease” 
developed, however, even the extreme 
efforts of the baby are of no avail in 
Furthermore, the 
attempt to inflate the lungs by intro- 


inflating the lung. 


dueing air into the trachea or bronchi 
under pressure causes extreme disten- 
of the 
alveolar duets, but causes only further 


tion terminal bronchioles and 
‘compression of the alveoli. 

Three mechanisms for failure to get 
xpansion of the alveoli with positive 
The 


might act as a 


ressure have been suggested. 
‘hyaline membrane” 
lug to keep the alveoli from opening. 
\lso the cohesive foree between adja- 
‘ent alveolar walls might be expected 


to inerease when a higher protein con- 
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tent increases the viscosity of the fluid 
layer. Finally, the cohesive force be- 
tween the alveolar walls is one which 
physicists call a “short-range force.” 
It might be expected to increase when 
the fluid layer becomes 


microscopic in thiekness as in 


sub- 
fully 


almost 


developed resorption atelectasis. 
These 


are demolished by a simple experi- 


attractive theories, however, 


mental study. Behrle and associates" 
studied the expansion of the lungs re- 

from forty-four 
They did not 
troduce air by positive pressure into 


moved at 
newborn 


autopsy 
infants. in- 
the bronchus but instead mounted one 
lung in a chamber with negative pres- 
sure, leaving the bronchus freely con- 
nected with the external air. The op- 
posite lung was fixed for microscopic 
study. In only one ease was a negative 
pressure of more than 50 em. of water 
required to produce an apparently full 
expansion of the lung. In lungs from 
infants with a birth weight of less 
than 1,200 grams or from infants with 
the hyaline membrane in the control 
lung, the expansion was judged to 
be incomplete because of the failure 
on microscopic study to observe the 
thinning of the alveolar septa that 
The 


were inflated with air, however, even 


was usually obtained. alveoli 


in these cases. The photomicrographs 
which these authors publish are in 
striking contrast to the ‘‘Swiss cheese 
picture’’ of greatly dilated terminal 
bronchioles and alveolar ducts, iso- 
lated in solid masses of lung tissue, 
which is produced when air under 
positive pressure is forced into the 
bronehi. 

We are now confronted with what 
at first may seem like a contradiction 
of the laws of physies. Thus, one can 


get identical inflation of a balloon by 
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applying a given positive pressure 
through the nozzle while the exterior 
of the balloon is in contaet with the 
outside air, or by applying an equal 
negative pressure to the exterior of 
the the 


nected with the outside air. 


nozzle is con- 
Only the 


difference in pressure is of importance 


balloon W hile 


in inflating the balloon. 
The 


not with the laws of physies but with 


fault in this ease, however, is 


our choice of a physieal model. For 


simplicity let us diseuss not a state 
of equilibrium, but rather the immedi- 
ate effect at the moment when positive 
or negative pressure is first applied 
The that 


happens as we begin to force air in- 


to a lung. first thing 


to the bronchus with positive pres- 
sure is that the alveolar duets start 
to dilate before there is any increase 


in volume of the periphery of the 


lung. The beginning distention of 
the alveolar duets compresses even 


more tightly the walls of the neigh- 
boring atelectatie alveoli. A similar 
picture of distended alveolar ducts 
tightly 
alveoli is produced also in the lung 


surrounded by compressed 
of the living baby when an attempt 
is made to resuscitate the infant by 
the 
The cohesive force 


forcing air into trachea under 


positive pressure.® 
between the walls of the collapsed 
trans- 


alveoli, plus the compression 


mitted from the neighboring over- 
stretched alveolar ducts, makes the 
alveoli less easy to inflate than before 


When 


we start to apply negative pressure 


positive pressure was applied. 


to the exterior of the lung, however, 
the most peripheral parts of the lung 
will begin to stretch before air enters 


the alveolar duets. Indeed, air will 


enter the alveolar duets only to re- 
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lieve the partial vacuum created } 
the pull which stretches the perip| 
eral alveoli. Negative pressure on th. 
outside of the lung, therefore, tend 
to reduce and not to increase the com 
pression of the collapsed alveoli. This 
analysis is limited, of course, to th 
mechanies of the inflation of the lung 
with air, and the effect of positiv: 
pressure in causing collapse of th 
the 
monary circulation is not our present 


capillaries and impeding pul 
coneern, 
An the 


quacy of positive pressure resuscita 


understanding of inade 
tion still gives us no explanation for 
the failure of 
with membrane 


respiratory patients 


hyaline disease. 
Behrle and co-workers" proved that 
a negative pressure which even thi 
premature infant can exert will bring 
air into the alveoli of a lung with ad- 
vanced ‘‘hyaline membrane con 
Why then do_ the 
vigorous respiratory efforts fail to in 
flate the lung in the terminal stage of 
this mechanical fact 
explains why even violent efforts to 
‘annot bring air into these 
The lungs are described at 


solidation.’”’ 


disease? One 
breathe 
lungs. 
autopsy as having the size of full 
inspiration.’ 
reported on the basis of x-ray evi- 
dence (Hardy*) with the remark that 
the diaphragm is pushed far down 
and flattened. Indeed, the respiratory 
infants 


The same impression is 


struggles of such are <e- 


scribed as suggesting severe emphyse- 
(Clifford,” 


ma or status asthmaticus 


Hardy*). When the lungs are so 
distended by vascular congestion 
and interstitial edema that the dia- 


phragm becomes essentially horizontal, 
no amount of effort by the diaphragm 
an further deseent. In- 


cause any 








‘~ 
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deed, as the diaphragm approaches 
the horizontal, its mechanical efficienev 
in causing descent of the lung rapidly 
deereases, while its mechanical effi- 
cieney in causing retraction of the 
chest wall increases; hence we cannot 
he surprised that the diaphragmatic 
contraction in this terminal state seems 
to cause no movement of the lung even 
though the muscular contractions are 
strong enough to cause retraction of 
the lower end of the sternum. 

The interpretation which has been 
presented has important therapeutic 
consequences which will either confirm 
the theory or else demonstrate it to 
be false. At present, most premature 
infants are placed on their backs in an 
ineubator. They are moved or handled 
as little as possible. Frequently the 
foot of the bed is elevated to an angle 
of 30 degrees. From a mechanical 
point of view this routine has several 
unfortunate consequences. The posi- 
tion causes an engorgement of the 
systemie veins in the thorax which 
usurps part of the limited space with- 
The position likewise 
forces a maximal load of venous blood 
upon the right heart and thereby in- 
creases the liability to congestion of 
the pulmonary vessels with further en- 


in the chest. 


croachment on the breathing space. It 
also adds to the hazard of pulmonary 
hypertension and edema. Finally, im- 
mobility predisposes to venous stasis 
which in itself can cause edema in the 
dependent portion of the lungs. 

If the interpretation which has been 
outlined is sound, the principles of 
treatment for left-heart failure could 
logically be applied in the manage- 
ment of newborn premature infants 
before there is any evident respiratory 
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distress. Indeed, if the positions and 
handling of the baby were planned 
with the object of avoiding overload 
in the thoracic veins and pulmonary 
circulation, it is possible that many 
cases of “congestive pulmonary fail- 
ure” could be prevented. Treatment 
would require a harmonious alliance 
between the physician and the gravita- 
tional field. In practice it would mean 
that, except for very brief intervals, 
the position of the newborn infant 
during the first forty-eight hours 
should always be such that any excess 
venous blood would accumulate below 
the diaphragm and not above the dia- 
phragm. 


SUMMARY 


The clinical and pathological find- 
ings in the newborn premature infant 
who dies of “pulmonary hyaline mem- 
brane disease” are interpreted as mani- 
festations of left-heart failure. This 
explanation is based upon the fact that 
the cardiovascular system is not yet 
ready to make the adjustments required 
for extrauterine life, and that the fail- 
ure to make these adjustments imposes 
an excessive load on a barely marginal 
pulmonary vascular bed. The unusual 
findings in this type of decompensa- 
tion are explained as manifestations of 
the exceptional features of the new- 
born infant, such as the possibility of 
the reopening of fetal channels of cir- 
culation. If this interpretation is 
sound, the principles of treatment for 
left-heart failure could logieally be in- 
cluded in the management of the new- 
born premature infant even before 
respiratory difficulty has appeared. 
Special emphasis is given to the possi- 
bility that this syndrome might be 
prevented if the handling and position 
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of the baby are so planned as to avoid 


overloading the thoracie veins and 
pulmonary cireulation.* 
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INFANTILE CORTICAL HYPEROSTOSIsS : 
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HORMONES 
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cortical 
be- 


infantile 
presented 


WO of 
hyperostosis 
cause of the relative newness and in- 


cases 
are 


frequeney of this condition. One ease, 
that of a Negro twin, had an apparent 
recovery within four weeks. Both pa- 
tients were treated with cortisone or 
hydrocortisone. 

Caffey first reeognized this condi- 
tion in 1938 and it was deseribed by 
Caffey and Silverman!’ in 1945. Smyth 
and associates are credited by Burke 
and Ross? with independently reeog- 
nizing and reporting this disease in 
1946. (1) on- 
in early infaney, cortical 
thickening of the skeleton, most often 
the mandible, (3) tender swelling of 
the deep soft tissues overlying some of 


It is characterized by: 


set (2) 


the lesions. 

but 
irritability, sleeplessness, fever, and 
pain on of the part, often 
causing a refusal to eat. Laboratory 


Presenting symptoms are 


variable include erying, hyper- 


motion 


examinations usually have revealed 
sedimentation rates and 
Pleural exudates were 
patients 


increased 
leukocytosis. 
present in 
with rib involvement." * 

The duration of the disease is from 
three to twelve months, having short 
spontaneous remissions and terminat- 
for 


some reported 


ing without deformity except 
instances showing persist- 


It 


considered a benign disease, but one 


oceasional 


ence of x-ray findings. has been 


to infantile 


has 


death due 


cortical 


apparently 
hyperostosis been re- 
ported.‘ 

The etiology has not been estab- 
lished, but the nature of the condition 
has led to a thorough investigation of 
the possibility of infection, and the 
results, thus far, have tended to elim- 
inate it a Bone** and 
blood’: * * cultures have produced no 
organisms, biopsies were characteristic 
only of hyperplasia, and heterophil 
for the 
* and 


as ‘“ause, 


antibody tests* and _ studies 
usual febrile agglutinations" * * 
cold agglutinins’ have been negative. 
Serological tests for syphilis have been 
reported negative in all instanees. No 
evidence of tuberculosis has been noted 
with the exception of one report, by 
Burke and Ross,*? of a patient having 
concomitant primary tuberculosis. 
Also against the infectious etiology has 
been lack of response to chemotherapy 
and the antibioties. Scurvy as a causa- 
tive factor has been eliminated by the 
x-ray characteristics and by normal 
Cal- 
cium and phosphorous blood levels, for 


6, 8 


blood ascorbie acid levels.’ * 


the most part, have been normal. Some 
have reported increases in ealeium up 
to 16 mg. per 100 ml., and decreases 
in phosphorus to 3.3 mg. per 100 ml. 
Alkaline been 


vated in all reported determinations. 


phosphatase has ele- 


Other laboratory determinations re- 


ported in various investigations in- 
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clude serum cholesterol of 75 mg. per 
100 ml., and cholesterol ester of 35 me. 
per 100 ml., chlorides, as sodium ehlo- 
per 100 ml.'° Serum 
proteins in one patient were 4.8 grams 


525 me. 


ride, of 


per 100 ml, with an A/G ratio of 
2.9/1.9 grams per 100 ml.'° Spinal 
fluid examinations have been nor- 
mal. *° Normal vitamin A ab- 


sorption tests'® and x-ray appearance 
have ruled out hypervitaminosis A as 
the and 


allergy have little to offer etiologiecally. 


a 
cause. Trauma, neoplasm, 


It has been noted in greater than 
usual incidence that the mother’s age 
during pregnaney has been 30 vears 
or more, and this has suggested a simi- 
lar pattern to that noted in mongolism. 
Another observation, significant or co- 
incidental, has been a frequent asso- 
ciation of the onset with svmptoms of 
an upper respiratory infection. 

A recent theory advanced by Sid- 
bury and Sidbury' suggested that it 
was an inherited defect of the arteri- 
oles affecting the involved areas with 
resulting hypoxia, causing focal necro- 
sis of the overlying soft tissues and a 
proliferative reaction of the perios- 
teum. 

The actual diagnosis depends upon 
X-ray studies. 

Treatment has been primarily lim- 
ited to symptomatic relief and thera- 
peutic trials. Antibiotics and chemo- 
therapy have not proved helpful, but 
analgesics have been 


sedatives and 


beneficial. Treatment of existing 


has been in some 


The available literature does 


anemia necessary 
Cuses, 
not show any patients treated with 


cortisone or ACTH. 


CASE REPORTS 
Case 1.—M. S., a white female, was 
horn Oct. 24, 1953, weighing 7 pounds 
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1 ounce. Pregnancy and delivery we: 
normal. She was placed on an evap 
rated milk formula and the neonat: 
progress was uneventful. 

This was the third pregnancy an 
living child of an Rh-positive, Wasse1 
mann-negative mother, aged 26 years 
The father, aged 32 years, was con 
sidered in good health, but had rr 
covered from an undiagnosed illnes 
existing from September, 1952, unti 
December, 1953, this spanning the con 


ception, pregnaney, and _ neonata! 
periods of the patient. The illness was 


characterized by generalized aching 
and particularly “bone pain” of tly 
chest. Multiple myeloma was one con 
sideration by his physicians, but a 
thorough investigation ineluding a 
bone marrow examination did not bea: 
this out. Spontaneous remission oc 
eurred with no recurrenee. Siblings, 
aged 9% and 7 vears, were in good 
health. 

The patient had been seen regularly 
since birth, was on routine feedings 
and vitamins, and was well until 
Mareh 1, 1954, when 4 months of age. 
At that time, two weeks after the first 
injection of triple toxoid immuniza 
tion, she developed signs of a general- 
ized upper respiratory infection with 
a mild dry cough, The temperature did 
not exceed 100° F. rectally, but she 
was unusually irritable, slept little, 
and ate poorly. She appeared to have 
pain on nursing and swallowing. Anti- 
bioties were administered with no 
apparent effect. On Mareh 19, nearly 
three weeks after the onset of symp 
toms, she developed a diffuse swelling 
in the area of the right temporo- 
mandibular joint and seemed even 
more uncomfortable. This lasted four 
days, when it subsided only to reeur 
At this time a right palpebral con 
junctivitis was present with slight en- 
largement of several right anterio 
cervical and submaxillary lymph 
nodes. 

During the following three weeks 
the respiratory signs improved, th 
edema decreased, but thickening of th 
mandibles, both right and left, was 
palpable. The discomfort persisted and 
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e temperature varied from 100° to 
W.8° F., reetally. The rate of weight 
iin deereased though no actual loss 
occurred, X-ray films of the jaws 
during this time were inter- 
ete] as showing infantile cortical 
vperostosis. No other bone involve- 
ont was detected. 

Qn April 24, sinee no relief had been 
obtained, the patient was started on 
cortisone, 5 mg. four times daily. Her 
weight at this time was 16 pounds 13 
ounces. She obtained marked relief 
within twenty-four hours and began 
to eat and rest well. The edema dis- 
eppeared, though thickening of the 
hone remained palpable. Attempts to 
reduce the daily dosage produced re- 
ecurrences. On May 15 repeat x-ray 
films revealed progression despite ¢lini- 
cal control of symptoms. On June 5 
she was changed to hydrocortisone to 
minimize the possibility of side effects 
and required the same dosage of this. 

Repeated blood counts and urine 
examinations were normal and a tuber- 
culin pateh test was negative. 


At 7 


ken 


months of age she had four 
teeth and continued to grow and 
develop properly. Sept. 11, 1954, at 
1014 months of age, her weight was 
20 pounds 5 ounces, and length 28 
inches. The triple toxoid injections 
were completed without incident. 

X-ray films taken on September 11 
were reported as “suggesting the heal- 
ing stage of this disease.” She still re- 
quired the same dosage of hydrocorti- 
sone to keep her comfortable. This 
was four and one-half months after the 
onset of the first symptoms. There was 
no evidenee of untoward side effects 
from hormone therapy. 

When last seen on Noy. 26, 1954, 
the dosage of hydrocortisone had been 
reduced to 5 mg., twice daily, but 
could not be discontinued without re- 
currence of swelling and pain. 


Cask 2.—R. J. S.. a Negro male 
twin, was born July 8, 1954, weighing 
6 pounds 13 ounces. The twin, a male, 
but not identical, weighed 6 pounds 
12 ounces. Pregnaney and delivery 
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were normal and for one week their 
progress was uneventful. 

The mother, aged 31 years, has a 
total of eleven pregnancies, the tenth 
ending in a spontaneous abortion in 
June, 1953, after approximately three 
months’ gestation. Iler gall bladder 
was removed soon after this. The first 
child died of pertussis at the age of 6 
months. All other siblings were well. 
The father, aged 40 years and in good 
health, had an older son by a first wife. 

The patient was seen at 1 week of 
age because of “loose stools” and at 
34 weeks for “spitting up” and con- 
stipation. Examinations were normal 
and formula changes helped relieve the 
complaints. Ife was seen at 6 weeks 
because he was fretful, restless, aeted 
hungry, and vomited after feedings. 
Phenobarbital did not help, and two 
days later he developed swelling over 
the right mandible with enlargement 
of the anterior cervical lymph nodes. 
Keedings were taken poorly and he 
vomited and eried excessively. When 
hospitalized for observation, phenobar- 


bital was given and the vomiting 
ceased. Ilis weight was 7 pounds 8 
ounces. X-ray films were reported as 


showing “cortical thickening of the 
right mandible, typical of infantile 
cortical hyperostosis with no other 
bones involved.” The blood count was 
normal and at no time did he have 
fever. 

Ile was started on hydrocortisone, 5 
mg., four times daily, and within 
twenty-four hours he was asympto- 
matic, the edema was decreased, and 
he was discharged, He continued to 
do well and after a total of ten days 
the parents stopped treatment. <A re- 
currence, though expected, did not 
oceur and when last seen on Oct. 27, 
1954, at the age of 314 months, there 
had been no further symptoms. His 
weight was 9 pounds 7 ounces, and he 
was apparently in good health. 


DISCUSSION 


These two patients represented 


rather typical cases of infantile corti- 


eal hyperostosis. The onset was in 
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early infaney, with irritability, rest- 


lessness, and discomfort when nurs- 


ing, with later development of swell- 


ing over the mandible. Fever was 


minimal or absent and blood counts 


and urinalyses were within normal 


limits. The ages of the mothers were 
26 and 31 years, respectively, and 
that of the fathers, 32 and 40 years. 


Diagnosis was confirmed by x-ray 
studies in each case. Dentition, growth, 
and development were normal in pa- 
tient | and growth and development 
were normal in patient 

Since control of symptoms by pro- 
longed analgesia or sedation did not 
seem practical or safe, hormone ther- 
apy to relieve the disability and dis- 
comfort appeared to be justified. 

The response to cortisone and hydro- 
cortisone was almost immediate in each 
instanee, with effects noted. 

It could not be said that the course 
1, though 
The dis- 


short 


no side 


was shortened in patient 
symptoms were controlled. 
ease in patient 2 was of very 
duration. This suggested two possi- 
bilities, the most probable one being 
that without treatment it might have 
that eould 


passed unrecognized, as no doubt many 


heen a short illness have 


eases have. The other possibility was 
that the treatment actually shortened 
the course of the disease. Reeurrences 
have, however, been reported follow- 


ing remissions of this duration. 


SUMMARY 
Two patients with infantile corti- 


eal hyperostosis, treated with hor- 


mones, are presented. One patient. 


Negro infant, went into remissi: 
with a short course of hydrocortison 
with no reeurrence up to the time « 


The 


course was not shortened, but symp 


this writing. other patient 


toms were well controlled by the us: 


of cortisone and hydrocortisone. 


REFERENCES 

1. Caffey, J., and Silverman, W. A.: | 
fantile Cortical Hyperostosis. Prelim 
nary Report on a New Syndrome, An 
J. Roentgenol. 54: 1, 1945. 

2. Burke, F, G., and Ross, Sidney: 1. Con 
ference on Infantile Cortical Hyperosto 
sis, J. PepIAT. 32: 441, 1948, 

3. Caffey, J.: Infantile Cortical Hyperos 
tosis, J. Pepiat, 29: 541, 1946. 

4. Sidbury, J. B., Jr., and Sidbury, J, B.: 
Infantile Cortical Hyperostosis. An In 
quiry into the Etiology and Pathogene 
sis, New England J. Med. 250: 30%, 
1954. 

5. Kane, 8S. H., and Borzell, F. F.: In 
fantile Cortical Hyperostosis, Am, |. 
Roentgenol. 58: 629, 1947. 

6. Fisk, Charlotte: Infantile Cortical 
Hyperostosis, J, Iowa M. Soe. 37: 52%, 
1947, 

7. Whipple, R. K.: Infantile Cortical 
Hyperostosis. Report of a Case, New 
England J. Med. 236: 239, 1947. 

8. Shuman, H. H.: Infantile Cortical 
Hyperostosis, J. Pepiat. 32: 195, 1948. 

9. Delano, P. J., and Butler, C. D.: The 
Etiology of Infantile Cortical Hyperos 
tosis, Am, J. Roentgenol. 58: 633, 1947. 

10. Larkin, Vincent D., and Rousseau, Paul: 
Infantile Cortical Hyperostosis, Am. J. 
Dis. Child. 79: 105, 1950, 

11. Goluboff, Nathan: Infantile Cortical 
Hyperostosis, Canad., M. A, J, 62: 189, 
1950, 

12. Litton, Clyde: Infantile Cortical Hy- 
perostosis, Am, J. Surg. 85: 626, 1953. 

13. Jenkins, M. E., and Seott, R. B.: In- 
fantile Cortical Hyperostosis, Report 
of a Case in a Negro Infant, J. Peptar. 
42: 586, 1953. 








CLINICAL STUDIES WITH GLUCAGON IN CHILDREN 


Meru J. Carson, M.D., AND RicHarp Kocu, M.D.* 
Los ANGELES, CALIF. 


HE observation by Murlin and as- 

sociates' in 1923 of transitory hy- 
perglycemia immediately following in- 
travenous administration of certain 
pancreatic extracts led to discovery of 
the hyperglycemic-glycogenolytie fae- 
tor of the pancreas termed glucagon. 
Biirger and associates? demonstrated 
that glucagon is a protein polypeptide, 
chemically closely allied to erystalline 
and that 
sults from a direct glycogenolytie ae- 
In 1953, Staub and 
associates® succeeded in purifying and 
It is the pur- 
pose of this paper to present our ob- 


insulin, hyperglycemia re- 


tion in the liver. 
erystallizing glucagon. 


servations on the effects of glucagon in 
i 


thirty-four children, consisting of ¢ 
control group and patients with liver 
disease, glycogen storage disease, and 


spontaneous hypoglycemia. 


PROCEDURE 


consisted of 


with 


material 
subjects, 


The 


sixteen 


clinical 
normal eight 
liver disease, six with glycogen storage 
disease, and four with spontaneous hy- 
They 2 


from 2 
months to 13 years in age. 


poglyeemia. ranged 


There were 
sixteen males and eighteen females. 
(Gilueagont was supplied in 10 e.c. 
ials which were constantly refriger- 
ited. The solution contained 0.95 mg. 


From the Department of Pediatrics, Uni- 
ersity of Southern California School of Medi- 
ine, and the Los Angeles Childrens Hospital. 
This material, in part, was presented to 

Western Society of Pediatric Research in 


the 


.os Angeles, Calif., on Nov. 20, 1954. 

*Trainee in metabolic diseases, supported 
by the United States Public Health Depart- 
nent. 


+Generously provided by Eli Lilly and Com- 
any, Indianapolis, Ind. 


of glucagon per cubie centimeter (Lot 
No. 208-158B-214) and 
dose used for all tests was 20 pg per 
All 


jects were fasted overnight, and two 


the standard 


kilogram of body weight. sub- 
to three days elapsed between tests. 
Blood sugar determinations were done 
by the micrometrie method on capillary 
modified Folin-Wu 


using a 


technique.* 


blood, 


NORMAL SUBJECTS 
shows that 


Table 1 


duced consistent blood sugar elevation 


glucagon pro- 


ranging from 22 to 68 mg. per cent, 
with an average of 54 me. per cent, 
thirty minutes after subcutaneous drug 
administration. 
blood sugar level was 25 mg. per cent 


The average one-hour 


with only Case 9 showing a value be- 
low the fasting value. Three subjects 
studied in greater detail showed that 
the peak effect of subeutaneously ad- 
ministered glucagon occurred between 
twenty and thirty minutes after injec- 
tion, with substantial elevation within 
ten minutes. 

The standard dose (20 pg per kilo- 
doubled the 
glycemic results of the 20 and the 40 
Pe 
k 
in dosage did not increase the hyper- 
Our data in 
agreement with the work of Louve and 
unable to 
effect 
Both adreno- 


gram) was and hyvper- 


per kilogram dosage compared in 


y 
ae 
ig 


1, which shows that this increase 


glyeemie response, are 


co-workers* who were also 


show increased hyperglycemic 


with increased dosage. 
corticotrophic hormone and Adrenalin 


*Folin, J.: J. Biol. Chem. 86; 173, 1930. 
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increased the potency of the hyper- twice the peak value obtained wit); 
glycemic effect of glueagon. In Fig. each drug individually, and lasted 
2, the blood sugar response in the longer than with either drug alo 
same subject is compared, following Glucagon did not inhibit cardiovas: 
glucagon, Adrenalin, and combined _ lar effects of Adrenalin, such as tac! 
Adrenalin-gluecagon administration. e¢ardia or vasoconstriction. 

TABLE I. Controt ToLeraANce Tests IN SIXTEEN SusBJecrs, USiInGc 20 wc PER KILOGRAM 


GLUCAGON, SUBCUTANEOUSLY, WHicn Suow AN AVERAGE BLoop SuGcar ELEVATION or 54 
\Np 25 MG. PER CENT AT THE THIRTY- AND SIXtTy-MINUTE INTERVALS, RESPECTIVELY 


BLOOD SUGAR CONCENTRATION, MG, PER CENT 


TIME AFTER DOSE 

















CASE NO, AGE YR, FASTING oO) MIN, (0) MIN, : 120 MIN, 
l l a3 119 105 81 
2 l 17 69 53 53 
3 2 12 95 88 61 
t 2 SI 145 110 95 
5 3 115 100 72 118 
6 ! 100 140 122 97 
7 5 6S 12S Ua 73 
g 5 S7 155 102 78 
9 5 So 153 66 61 
10 6 1 173 137 95 
11 S 92 159 149 - 
12 S 95 149 111 97 
13 8 SS 156 136 66 
14 12 105 146 108 108 
15 12 106 158 27 95 
16 13 59 105 89 61 
200; ——x Fasting + 40 ug/Kg Glucagon Subc. 
e--e Fasting + 20 yg/Kg Glucagon Subc. 
o—se Fasting 
x 
oO 1507 7s. 
E 4 x %, 
« ra r%, ‘\ 
- . 
° y VA . % 
o> 100% 4 » POC SeS Sas aes alice cams as 
=) 4 ‘“ cap eq® 
wn 4 — a 
a eee | 
. eerie 
° 
= 
@ 
- , _s - As ae 
30 60 90 120 150 180 
Minutes Following Iniection 
Fig. 1 Glucagon tolerance curves with subcutaneous 20 and 40 we per kilogram doses, showin 
no additive hyperglycemic effect with increased dosage. 
Following simultaneous Adrenalin and The anti-insulin effect of glueagor 


glueagon administration, the maximum was studied in seven subjects. Fig. 3 
hyperglycemia was approximately — illustrates typical curves obtained in 
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our subjeets who had been given 0.25 administration. Within thirty min- 
init of subeutaneous insulin per kilo- utes after insulin injection, the blood 


ram of body weight prior to glucagon sugar dropped 26, 21, and 20 mg. per 


S—® Glucagon Tolerance Curve 
20 pg/ Kg. subcutaneously 
















2504 
x---x Adrenalin Tolerance Test 
@—e Adrenalin Tolerance Test 
plus Glucagon, 20 ug/Kg- 
200- subcutaneously 
x 
o 
—E 1507 
= 
o 
3 = 
» 100; : _ 
ao) a 
° 
S 
@ 50; 
30 60 90 20 150 —*180 


Minutes Following injection 
2.—The hyperglycemic effect of glucagon, 20 vg per kilogram subcutaneously, is additive to 


the hyperglycemic effect of simultaneously administered subcutaneous Adrenalin. 


ISO insulin 0.25 u/Kg. Subcu. 


| Glucagon 20 yg/Kg. Subcu. 


100; 


Blood Sugar, mg.% 











30 60 90 120 
Minutes 


4 Insulin-glucagon tolerance curves demonstrating the anti-insulin effect of glucagon 


Fig. 3 
when administered thirty minutes after insulin. 
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cent, respectively, in three patients, 
remaining unehanged in the fourth. 


Glucagon (20 pe per kilogram) was 


then given subeutaneously, and within 
thirty minutes a 35 to 40 mg. per cent 
inerease in blood sugar coneentration 
was noted in all four subjects. 

tolerance tests were 


Insulin per- 


formed on three subjects for compari- 


son with combined insulin-glueagon 
tolerance tests. In the latter, both 
drugs were administered simultaneous- 
lv. The results, listed in Table IT, 
illustrate that glucagon was able to 


counteract the hypoglyecemie action of 
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the effect of glucagon in eight patients 
with liver disease. In all but one pua- 
tient, the diagnosis was established |) 


. 


surgical biopsy. Cases 1, 2, and 3 
had biliary atresia with cirrhosis; Case 
4 had cirrhosis of unknown etiolog) 
had 


most of the liver, associated with lh: 


Case 5 a hamartoma replacing 
patie insufficiency ; Case 6 had inspis- 
sated bile syndrome without cirrhosis ; 
Case 7 had acute hepatitis; and Cas: 
8 had an undiagnosed hepatomegaly 
In Case 8 liver biopsy revealed in- 
creased glycogen stores, but a definite 


diagnosis of glycogen storage disease 


TasbLe If. COMPARISON oF GLUCAGON, INSULIN, AND INSULIN-GLUCAGON TOLERANCE TESTS, 
USING 20 wG PER KILOGRAM OF GLUCAGON AND 0.25 UNIT PER KILOGRAM oF INSULIN, 
SUBCUTANEOUSLY, SHowimnag THAT GLUCAGON COUNTERACTS INSULIN-INDUCED 
HYPOGLYCEMIA 

BLOOD SUGAR 
RISE OR FALL AFTER TEST DOSE, MG, PER CENT 
CASE NO rOLERANCE TES1 FASTING 30 MIN, 60 MIN. 120 MIN. 
Ls Glucagon SS 6S 48 i —22 
7 Glucagon 6S 60 25 5 
16 Glucagon 59 16 30 2 
13 Insulin S6 —19 —19 =7 
7 Insulin 100 -17 12 —22 
16 Insulin SS 2 17 -21 
13 Insulin-glueagon 91 +19 29 —38 
7 Insulin-glucagon So +32 —23 —28 
16 Insulin-glucagon 93 $37 14 -23 
; , ‘ . 
insulin. In the control insulin toler- could not be established. The Adrena- 


» 


ance tests, a drop of 19, 17, and 2 mg. 


per cent, respectively, was noted thirty 


minutes after insulin administration. 


When glucagon was given simultane- 
ously with insulin, the tests resulted 
in a 19, 32, and 37 mg. per cent rise 
at thirty minutes. The one- and two- 
hour blood sugar levels in the gluea- 


gon-insulin tolerance tests were slight- 


lv lower than those in the insulin 


tolerance tests. 


PATIENTS WITH LIVER DISEASE 
Since glucagon produces hypergly- 


cemia by el vyeogenolysis of liver gly- 


cogen,”’ it was of interest to observe 


lin tolerance test in this latter case was 
no associated 
hypoglycemia or acetonuria. Table 
III shows that the four subjects with 
hepatie cirrhosis and the subject with 


normal and there was 


hepatic insufficiency due to replace- 
ment of liver tissue by hamartoma cells 
had from 13 to 24 mg. per cent hyper- 
glycemie response to glueagon adminis- 
The remaining three with in- 
spissated bile syndrome, acute hepati- 


tration. 


and undiagnosed hepatomegaly 
had 41, 47, and 28 mg. per cent blood 


sugar elevation, respectively. The pa- 


tis, 


tients with inspissated bile syndrome 
and acute hepatitis responded norm- 
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ally in spite of rather severe icterus, well known that the Adrenalin toler- 
with serum bilirubin levels of 14 and ance test in this disease usually shows 
& mg. per cent, respectively. a flat curve... Since Adrenalin and 


TABLE IIT. GLUCAGON TOLERANCE TESTS IN E1GutT PATIENTS WITH LIVER DISEASE, USING THE 
STANDARD DOSE OF 20 wG PER KILOGRAM, SUBCUTANEOUSLY, SHOWING THE IMPAIRED 
HYPERGLYCEMIC RESPONSE IN FIVE PATIENTS AND A NORMAL RESPONSE IN 
THREE OTHERS 


CASE ace | weicHT| — BLOOD SUGAR, MG. PER 100 ML, MIN. AFTER DOSE 


NO. (yR.) | (KG.) | DIAGNOSIS “FASTING | 30 MIN. | 60 MIN. | 120 MIN, | 180 MIN. 

1 Mo 5 Biliary atresia 105 118 92 98 110 
with cirrhosis 

2 1 7 Biliary atresia 67 86 74 69 67 
with cirrhosis 

3 “o 6 siliary atresia 72 96 72 69 62 
with cirrhosis 

4 8 0 Hepatic cirrhosis 5D 57 70 De 80 

5 12 0 Hamartoma 55 65 70 60 65 

6 Mo 3 Inspissated bile 87 128 92 82 ae 
syndrome 

7 7 25 Acute hepatitis 90 137 95 90 — 

8 1 8 Hepatomegaly un- 93 121 109 102 S4 


diagnosed 

TABLE IV. COMPARISON OF ADRENALIN AND GLUCAGON TOLERANCE TESTS IN SIX PATIENTS 

Wirth GLYCOGEN STORAGE DISEASE, SHOWING VARIABLE HYPERGLYCEMIC RESPONSE TO 
ADRENALIN OR GLUCAGON ADMINISTRATION 


CASE | | AGE | BLOOD SUGAR TIME IN MINUTES AFTER DRUG INJECTION 
NO. PATIENT (YR. ) FASTING | 30 MIN, 60 MIN. 120 MIN, ISO MIN, 
Adrenalin Tolerance Test: % minim/kg., subcutaneously 
1 C. 8. 2 53 55 55 74 55 
2 7. &. 9 40 39 40 44 th) 
3 J.8. 8 73 74 92 9° on 
' K. H. 7 53 62 70 90 53 
5 D. B. (Danniel) 7 94 154 157 132 126 
6 D. B. (Dennis) 7 87 126 180 111 114 
Glucagon Tolerance Test: 20 wq/kg., subcutaneously 
1 C. 8. 2 55 90 SO 60 55 
2 T.S8. 9 32 26 26 12 51 
3 I.8. 8 63 74 70 70 58 
3 J.8. (I. V.) 8 69 79 77 69 87 
4 K. H. 7 59 So Sj 64 ‘ 
5 D. B. (Danniel) 7 89 96 148 103 eee 
6 7 8} S89 So SY -- 


D. B. (Dennis) 
Cases 1 and 2 were referred to us for study by Henry G. Kurz, M.D., La Habra, Calif 
Case 3 was referred to us for study by Paul Starr, M.D., Pasadena, Calif. 

Case 4 was referred to us for study by James N. Yamazaki, M.D., Los Angeles, Calif. 
Cases 5 and 6 were referred to us for study by Vincent Rounds, M.D., Redondo Beach, 


Calif. 


PATIENTS WITH GLYCOGEN STORAGE DIS- glucagon both cause glycogenolysis of 
EASE liver glycogen by increased phosphor- 

Cori and Cori® have shown that sev- Ylase activity,” it is reasonable to as- 
eral types of glyeogen storage disease Sume that the hyperglycemic effect of 
exist. They have shown a specific de- glucagon would be absent in the pa- 
cieney of glucose-6-phosphatase in tients with this disease. 
two cases® and structural abnormalities were accordingly tested with the stand- 


f the glycogen’ in two others. It is ard dose of 20 pg per kilogram of 


Six patients 
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elueagon and the results of this test 
were compared with those obtained 
with standard Adrenalin tolerance 
tests. Table IV shows the low Adrenal- 
in tolerance tests in Cases 1, 2, 3, and 
$. (Case 1, the sibling of Case 2, has 
elinieal signs and symptoms of glyvco- 
een storage disease, although liver 
hiopsy has not been performed. Case 
2 has been studied by Illingworth and 
Cori’ and shown to have normal liver 
glycogen. Unfortunately, not enough 
liver tissue was secured for determina- 
tion of glycogen content of liver tissue, 
or for specifie enzyme studies. Cases 
3 and 4+ have elinieal signs and symp- 


toms of the disease, as manifested by 


TABLE V. 


GLUCAGON TOLERANCE TESTS IN SIx 
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phatase activity. Table V shows that 
Cases 1, 4, and 5 had a 35, 30, and 59 
mg. per cent response to glueagon ad- 
ministration, whereas Cases 2, 3, aid 
6 failed to reveal any hyperglycemic 
response to glueagon, Case 3 was also 
given intravenous glucagon § without 


hyperglycemic response. 


PATIENTS WITH SPONTANEOUS 
HYPOGLYCEMIA 
It is eurrently believed that patients 
with idiopathic hypoglycemia are un- 
able to mobilize enough blood sugar 
to relieve their symptoms during a 
hypoglycemie convulsive episode. 


Glucagon, however, is able to mobilize 


PATIENTS WitTi SPONTANEOUS HYPOGLYCEMIA 


Using 20 wG. Per KILOGRAM or GLUCAGON, SUBCUTANEOUSLY, AND COMPARING THE Hyp! 
iLYCEMIC RESPONSE BEFORE AND AFTER THE INSTITUTION OF ADRENOCORTICOTROPHIC HorMO> 
AND HYDROCORTISONE THERAPY 


| BLOOD SUGAR VALUES, MG, PER 100 ML., MINUTES AFTER DRUG INJECTIO? 


CASE AGE 

NO. YR. ) FASTING 30 MIN. 60 MIN. 120 MIN. | 180 MIN 
1 1% 65 27 97 43 47 
9 { 58 100 72 68 a 
* 1 69 132 69 69 64 
{ 9 69 95 53 53 on 

One week after ACTH therapy 
1 1% 65 132 115 91 90 
2 r 60 165 81 62 84 
* } a0 138 110 100 _ 
One week after h udrocor tisone the rapy 

{ 9 a9 114 95 60 ain 


hepatomegaly, poor growth, acetonuria, 
flat Adrenalin tolerance tests, and sur- 
gical biopsies, showing inereased gly- 
cogen stores by histologic methods, 
but not by chemical determination. 
Cases 5 and 6 are fraternal twins 
studied by Illingworth and Cori’ 
and shown to have normal liver gly- 
cogen. Glyeogen determinations in 
these two cases were 14.2 and 12.7 per 
eent, respectively, compared to control 
values of 0.56 to 4.6 per cent.’ Cori 
and Cori® studied a biopsy specimen 
obtained from Case 6 and showed a 


marked reduction in’ glucose-6-phos- 





glyeogen stores and raise the blood 
sugar even in the presence of exoge- 
nous insulin. From this, it was postu 
lated that glucagon might be able t 
counteract the acute hypoglycemie ep 


sodes which characterize this disease. 

Four patients with idiopathie hyp: 
glycemia were studied. The diagnosis 
in each was based upon the clinic: 
and laboratory observations of 1 
peated episodes of spontaneous hyp 
glycemia and abnormal sensitivity ¢ 
exogenous insulin, as demonstrated b 
insulin tests. Table V shows that gh 
cagon tolerance tests in these patient 
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produced an initial, normal hyper- 
e}veemie response at the thirty-minute 
erval. At the two-hour interval, 


- blood sugar concentration had re- 


{ 
turned to or below the original fasting 
level. After the patients were placed 


m adrenocorticotrophie hormone, 1 mg. 
per kilogram per day of the gel form, 
the initial hyperglycemie response was 
prolonged. In subsequent insulin tol- 
eranee tests, neither a single dose of 
elueagon nor steroid therapy ¢om- 
pletely protected these patients from 
the hypoglycemie effect of insulin. 
Ilowever, multiple doses of glucagon 
have been successfully used to termi- 
nate hypoglycemie convulsions in these 
patients. 
DISCUSSION 

Glueagon is a polypeptide differing 
from insulin primarily in its amino 
acid content.” Methionine and trypto- 
phane are present in glueagon but not 
in insulin. Cystine, isoleucine, and 
proline are present in insulin but not 
in glucagon. The drug is_ readily 
utilized subeutaneously and is also ef- 
fective when given intravenously. It 
is relatively nontoxie in the dosage 
used in our studies. 

(Gilueagon has been found in pan- 
ereatie extracts of a variety of ani- 
Its distribution in the pan- 
creas is similar to that of islet tissue in 
that it is more abundant in the tail of 
the pancreas and in the fetal pancreas. 


mals.?” 


Pancreatie duct ligation or alloxan ad- 
ministration does not ehange the 
Fodden 
ind Read,’? in 1954, showed that Syn- 
thalin A (decamethylenediguanidine ) 
produces vacuolization in the alpha 


vland’s glucagon eontent."' 


‘ells of the pancreas and that extracts 
from pancreas treated in this manner 
lo not contain glueagon. These ob- 


servations lend support to the theory 
that the alpha cells of the pancreas are 
the site of glucagon production. 

Specific glucagon action is thought 
to be mediated by increased phosphor- 
vlase activity, which makes more glu- 
cose-1-phosphate available for glucose 
production’® (see Fig. 4). As little 
as 10 ne produces a significant eleva- 
tion of blood sugar concentration." 
Further proof that the site of action 
of glueagon is in the liver is furnished 
by hepatie vein catheterization studies 
which showed that glucagon adminis- 
tration results in a prompt increase of 
hepatie vein glucose, as compared with 
peripheral blood glucose values.™* In 
addition, glucagon has no hypergly- 
cemie effect in the hepatectomized ani- 
mals’ or the eviseerated rat.'° In con- 
trast to Adrenalin, glucagon has little 
if any effect on muscle glyeogen."® 
Glueagon and Adrenalin also differ in 
the glycogenolytie response to dihydro- 
ergotamine which is an adrenergic 
blocking drug." It has been shown 
in rabbit liver sliees that this drug is 
eapable of blocking the glycogenolytie 
effect of Adrenalin but not of glucagon. 

After Staub and co-workers*® sue- 
ceeded in purifying and erystallizing 
glucagon in 1953, experimental work 
in the human being became possible. 
The drug has been nontoxie in our 
hands, except when given intrave- 
nously continuously over a period of 
four hours at a 20 pe per kilogram 
per hour dosage. Nausea and vomit- 
ing without hypoglycemia occurred in 
three patients so treated. Itching was 
noted at the site of injection in two 
cases. 

Glueagon consistently produced hy- 
perglycemia in our series of normal 


control subjects. The intravenous and 


subeutaneous routes produced predict- 
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able results. The intramuscular route 
was not investigated; however, Kirtley® 
has used this route of administration 
and found it satisfactory in adults. 
Utilizing in vitro studies with liver 
slices, Sutherland* tested Adrenalin 
and glucagon together, in supramaxi- 
mal amounts, and was unable to demon- 
strate more hyperglycemia than with 
either substance alone. Our in vivo 
studies clearly showed an _ additive 
effect. 
Adrenalin plus glucagon showed twice 


Blood sugar levels following 


GLYCOGEN 
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Enzyme 
Ilexokinase 








. 


GLUCOSE ATP GLUCOSE* 
we * 


6-PHOSPHATE 


OF PEDIATRICS 


to a variety of factors. Cellular dam 
age and poor nutrition with conss 
quent inadequate supplies of liver 
glycogen and poor intracellular me 
tabolism probably offer a reasonabl 
explanation. It is unlikely that a spe 
cifie deficiency of the enzyme phos 
phorylase plays a role here; however, 
our data offer no proof of this. 
Glueagon definitely acts as an in 
sulin antagonist. Our data show that 
insulin inactivation did not oeceur un 
der the experimental conditions used. 


Enzyme 


PHOSPHORYLASE 


GLUCOSE-1—-PHOSPHATE 


Enzyme 


PHOSPHOGLUCOMUTASE 





LACTIC ACID 





Enzyme 


PHOSPHATASE 


¥ 
GLUCOSE + PHOSPHATE 


Fig. 4 Scheme of glucose metabolism, 


illustrating how eglycogenolysis occurs when 


glucagon stimulates phosphorylase activity, as shown by C. F. Cori. (The enzymatic synthesis 
ind molecular configuration of glycogen, Carbohydrate Metabolism, The Johns Hopkins Press 


8: 3, 195 ) 


the inerease obtained with either alone. 
Saturation of the enzyme system with 
Adrenalin or glucagon can be attained 
in a controlled ‘‘in vitro’’ teehnique, 
using supramaximal amounts. This, 
of course, eannot be done in. the hu- 
man being beeause of the well-known 
physiological effects of Adrenalin. 
On the basis of theoretical cons:der- 
ations and the work of Kibler and asso- 
ciates' the subnormal response to glu- 
cagon of patients with extensive liver 
disease was expected. This may be due 


With simultaneous administration of 
glueagon and insulin, initial hyper- 
glycemia was followed by rapid de- 
erease in blood sugar at the sixty- 
concentrations 
comparable with those resulting from 
insulin injection alone. The antag- 


minute interval, to 


onism ean only result, therefore, from 
rapid liver glycogenolysis by glueagon. 
Similarly, it is apparent that the drug 
is effective only if liver glycogen stores 
are adequate. In these studies, it was 
noted that repeated tests in the same 
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patients on successive days resulted 
in a decrease of the hyperglycemic 
effect of glucagon presumably due to 
depletion of liver glycogen. For this 
reason two to three days should be 
allowed between tests. 

MeQuarrie'® has demonstrated the 
absence of pancreatic alpha cells in 
some patients with idiopathie hypo- 
glycemia and postulated a resulting 
deficieney of the hyperglycemic factor. 
In view of this, it had been hoped that 
vlueagon would be of therapeutic 
value in this disease; however, the 
present form is too short-acting. No 
cumulative effect was evident with in- 


termittent injections every three or 
four hours. Continuous intravenous 


failed to maintain initial 


blood sugar elevation. 


injections 


During acute hypoglycemic episodes, 
symptoms could be relieved by glu- 
cagon, and blood sugar demonstrated. 
This shows the availability of normal 
liver glveogen and the lack of a normal 
elyeogenolytic mechanism in this dis- 
case. 

Glyeogen storage disease may be due 
to specific abnormalities in the strue- 
ture of glycogen or to an enzyme de- 
In 1929, Schoenheimer’® 
studied the glycogen isolated from von 


8 


ficieney. 
Gierke’s original case and showed it to 
structure. and 


associates’ reported two cases with ab- 
the outer 


he normal in Cori 


normal glyeogen. In one, 
chains of the glucose residues of the 
zlyeogen were very short, and in the 
other, they were abnormally long. In 
their cases which terminated 
fatally, they were able to demonstrate 
i specific lack of activity of glucose- 


wo of 


6-phosphatase. In two other cases of 
on Gierke’s disease with mild symp- 
toms, the activity of this enzyme was 
diminished, whereas the enzyme was 


present in normal amount in two 
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1954, Schulman and 


Cori 


others.’ In 
Saturen®’ and and Sechulman?*! 
again confirmed the fact that glucose- 
6-phosphatase is diminished in liver 
tissue obtained from patients with this 
Sehulman and Saturen®’ also 
suggested that the glucagon tolerance 
test might be of real diagnostic value 
in glycogen storage disease; however, 
our data do not substantiate this. 
Cases 1, 4, and 5 showed a substantial 


disease. 


blood sugar elevation after glucagon 
administration. 
a low Adrenalin tolerance test, but a 
hyperglycemic 


Cases 1 and 4+ showed 
moderate response to 
glucagon, whereas Case 6 showed ab- 
normal hyperglycemic 
Adrenalin but none to glucagon. 
5 revealed a normal response to both. 
It would appear from these data that 
neither the Adrenalin nor the glucagon 


response’ to 


Case 


tolerance tests are of pathognomonic 
value in the diagnosis of glycogen stor- 


age disease. 


SUMMARY 


1. Glueagon administered to 
thirty-four children 
months to 13 


sistently 


was 
varying from 2 
years of age. It con- 
hyperglycemic 
The drug 


produced a 
effeet in normal subjects. 
was effective intravenously and sub- 
cutaneously. Dosage over 20 pe per 
kilogram did not inerease the hyper- 
glycemic response. 

2. The hyperglycemic effect of glu 
cagon was increased and prolonged by 
simultaneous Adrenalin administra- 
tion. 

3. Glueagon ean mobilize liver gly- 
cogen in spite of simultaneous insulin 
administration and is of value in con- 
trolling convulsions due to hypogly- 
cemia. 

4. Five patients with severe liver 
disease failed to show the normal hy- 
response glu- 


perglycemic following 
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CHOLELITHIASIS IN SICKLE CELL ANEMIA 


Aaron Mrixtz, M.D., Gaytorp Cuurcu, M.D., ano Erte D. Apams, M.D. 
Houston, TEXAS 


A. 


INCE the original description of 
sickle cell anemia was made by 
1910, lit- 
erature pertaining to this subject has 
The clinical and 
of disease 
have been reviewed extensively by 
the 
dence and importance of gall blad- 


Herriek' in a voluminous 


heen accumulated. 


athologie features this 


many authors; however, inei- 
der disease in sickle eell anemia has 


not been sufficiently emphasized. 
Such an omission is noteworthy since 
an exhaustive review of case reports 
and autopsy protocols reveals there 
is a significant incidence of biliary 

patients with sickle cell 
An not sur- 


since hemolysis of red blood 


ealeuli in 


anemia. association is 
prising 
cells is regarded as one of the causes 
of stone formation in the gall blad- 
der, and excessive bilirubin as well 
as inereased cholesterol levels in the 
blood, characteristic findings in 
chronie blood destruetion, have been 
In a 


report from the Mayo Clinic? it was 


associated with cholelithiasis. ‘ 
found that 70 per cent of their pa- 
tients with congenital hemolytie ane- 
inia had associated cholelithiasis. 

The following case reports are pre- 
sented as examples of gall bladder 
disease in patients with sickle cell 
anemia. 

From the Department of Pediatrics, Baylor 
University College of Medicine; Pediatric Out- 
Patient Service, Jefferson Davis Hospital; and 


Pediatric Out-Patient Service, Hermann Hos- 
pital. 
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CASE REPORTS 
Case 1—M. W., a_ 14-year-old 
Negro boy, was first seen in 1944 at the 
age of 6 years in the outpatient 
service at Hermann Hospital. His 


foster mother, who had no knowledge 
of his parents, stated the diagnosis 
of sickle cell anemia was made on 
this boy at the age of 18 months. 
From the onset of the disease until 
the present admission to the hospital 
—twelve and one-half years—this pa- 
tient had complained of recurrent leg 


pain, intermittent attacks of jaun- 
dice, and showed evidence of re- 
tarded growth. Although he often 


suffered attacks of nausea and vomit- 
ing, he experienced no frank abdomi- 
nal eramping until age 8 at which 
time his episodes of sickle cell crisis 
became associated with rather severe 
constant abdominal pain. Subse- 
quent to the onset of these episodes 
of abdominal pain the child was hos- 
pitalized and given transfusions on 
numerous occasions. Laboratory de- 
terminations in the interim 1944 to 
1947 revealed: Icterus index varied 
between 4 and 27 units; hemoglobin 
range of 6 to 10 grams, with red blood 
counts of 2 to 3 million. 

In April, 1952, the patient pre- 
sented himself with symptoms of 
marked abdominal pain associated 
with vomiting. Because of the seri- 
ousness of the pain and its loealiza- 
tion to the right side of the abdomen, 
he was admitted to the hospital for 
observation. Physical examination 
at this time revealed a thin, chroni- 
eally ill child who preferred to lie 
on his right side with his legs flexed 
upon his abdomen. There was mild 
icterus of the seleras. Examination 
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Figs. 1 and 2.—The gall bladder mucosa is well preserved and arranged in deep folds of 
uniformly thick columnar epithelium. There is a diffuse inflammatory cell infiltration through- 
out these sections, consisting predominantly of polymorphonuclear leukocytes, eosinophils, and 
lymphocytes \n exudate of fibrin and inflammatory cells covers many areas of the mucosal 
surface The fibers of muscularis are separated by tiny slender vacuoles indicative of edema, 
and there are numerous dilated thin-walled blood vessels. The majority of the erythrocytes 
in these blood vessels are sickle-shaped and there are numerous stab forms among the 
neutrophils. There is one large collection of yellow pigment embedded deeply in the muscularis. 
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of the abdomen revealed the liver to 
be enlarged 6 em. below the right 
costal margin. The spleen was felt 
2 em. below the left costal margin. 
There was marked tenderness in the 
right lower quadrant and mild ten- 
derness in the right upper quadrant. 
Rectal examination revealed fullness 
and tenderness on the right side. 
Temperature (rectal) was 99° E.; 
pulse 88; respiration 24 per minute. 


Laboratory. work revealed the fol- 
lowing: red blood count 3 million; 
hemoglobin 9 grams; white blood 


count 19,350 with 75 per cent poly- 
morphonuelears. Because of the 
acute nature of his condition and the 
suggestive physical findings, a surgi- 
cal consultation was obtained. The 
surgeons coneurred with the diagno- 
sis of an acute abdomen specifically 
suspecting an acute appendicitis. Ac- 
cordingly, operative intervention was 
undertaken on the evening of admis- 
sion, 

The abdomen was opened through 
a MeBurney incision and the child 
was found to have a thickened, in- 
jected appendix which was removed 
without incident. Prior to closing 
the incision, an exploratory examina- 
tion of the remainder of the abdomen 
was undertaken. In the right upper 
quadrant the surgeon encountered a 
tense cystic mass which upon closer 
inspection was found to be an 
edematous, dilated gall bladder. 
This was aspirated and white bile 
removed, which on culture contained 
gamma streptococci. After inspec- 
tion of the common duct which re- 
vealed neither dilatation nor stones, 
the gall bladder was removed and 
found to contain many pigmented 
stones. The pathologie report of the 
organs removed was as follows: (1) 
cholecystitis, acute and echronie with 
cholelithiasis; (2) appendix, fibrous 
obliteration of the lumen. Figs. 1 
and 2 represent microscopic sections 
of the gall bladder. 

The patient had an uneventful 
postoperative course and was dis- 
charged on the sixth day following 
surgery. 
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Because of the extreme interest in 
this case he was recalled one week 
after discharge for complete labora- 
tory evaluation. At this time, four- 
teen days after removal of the gall 
bladder, the following findings were 
reported: bilirubin, 2.7 mg. per cent; 
cholesterol, 108 mg. per cent; non- 
protein nitrogen, 35 mg. per cent. 
Electrocardiogram revealed left and 
right ventricular hypertrophy. X- 
ray examination of the long bones 
and skull revealed changes which 
were stated to be compatible with 
those found in sickle cell anemia. 

It is of interest to note there have 
been two admissions to the hospital 
subsequent to the removal of the ap- 
pendix and gall bladder, and on both 
oceasions the patient has complained 
of abdominal pain. 

Case 2.—B. U. T., a 10-year-old 
Negro boy, has been followed in the 
pediatric outpatient clinie at Jeffer- 
son Davis Hospital since birth. The 
diagnosis of sickle cell anemia was first 
made when the child was 4 years old. 
There are six siblings; only one, a 
female,* has sickle cell anemia. The 
patient has had only one episode of 
abdominal crisis with jaundice at age 
5 and was given one transfusion at 
the time. Subsequently he has never 
required further transfusions. — Ilis 
only complaints in recent years have 
been intermittent leg pain and poor 
weight gain. 

Examination in December, 1954, re- 
vealed a small pale child in no dis- 


tress; height 53 inches, weight 54 
pounds. The blood pressure was 
110/65. There was cardiomegaly 


with the left border of the heart 8 
em. to the left of the mid-sternal line. 
There was a grade 3 systolic murmur 
heard over the entire precordium and 
a grade 2 diastolie murmur heard 
only at the apex. The liver was pal- 
pable 4 em. below the right costal 
margin; the spleen was not palpable. 

Laboratory findings in December, 


1954, revealed: red blood eount, 3 
*L. B. T., a 12-year-old Negro female, was 


included in the gall bladder study cases and 
found to be free of calculi. 
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million; hemoglobin, 7 grams; sickle 
cell preparation demonstrated 80 per 
cent sickling; serum bilirubin, 1.4 
mg. per cent; cholesterol, 138 mg. per 
cent. Roentgenographie examina- 
tion of long bones and skull were re- 
ported as compatible with the diag- 
nosis of sickle cell anemia. Oral 
choleeystographiec examination dem- 
onstrated calcified opacity in the gall 
bladder (Fig. 3). Electroeardiogram 
revealed a normal tracing. 

The oceurrence of biliary ecaleuli 
in this child was demonstrated only 
as a result of routine gall bladder 
studies initiated in this elinie on all 
diagnosed sickle cell anemia patients. 





DISCUSSION 


Pathogenesis of Biliary Calculi.— 
Inereased red blood eell destruction 
is a characteristic feature of sickle 
cell anemia. On disintegration of 
the red blood cell, bilirubin is formed 
from the hemoglobin liberated. This 
phenomenon is seen in all hemolytic 
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anemias. It is believed this excess of 
bilirubin favors aseptie precipitati: 
of pigment in the biliary tract wit 
resultant stone formation. Stasis 
from obstruction and/or infectio 
are important contributing factors 
Cholelithiasis —Tly 
number of autopsy reports of sick 


Incidence of 


cell anemia is comparatively smal! 
Weens* reports forty-four protocols 
of patients with sickle cell anemia 
Ile found twelve of these patients 
had cholelithiasis. Table I fron 
Weens® reviews the ages of these pa 


— 
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tients as compared with the general 
incidence of cholelithiasis in the Ne- 
gro as reported by Jaffe.t| From this 
table it will be seen that cholelithia- 
sis was not encountered during the 
first decade of life. Gallstones were 
observed, however, in patients who 
died in the second decade, and were 
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quite common in the third and fourth 
deeades. There were no stones in the 
patients beyond the age of 40 years. 
Comparing this with the data from 
Jaffe* one finds the over-all incidence 
of stones in the Negro is more com- 


mon beyond the age of 40. From followed by the pediatric services in 
TABLE I* 
| GENERAL INCIDENCE 
| OF CHOLELITHIASIS 
NUMBER OF PATIENTS WITH | IN NEGROES 
TOTAL NUMBER OF AUTOPSY CASES CHOLELITHIASIS | ( JAFFE ) 
| SEX NOT | MALE | FEMALE 
AGE MALE FEMALE GIVEN | TOTAL MALE FEMALE | TOTAL | % | N 
0-10 6 6 12) eo: Cee ee 0.0 
11-20 2 6 l 9 1 1 2 0.0 0.0 
21-30 8 5 13 4 5 0.0 3.28 
31-40 3 2 5 3 2 5 0.73 7.50 
£1-50 l 2 3 0.0 12.24 
51-60 1.86 16,27 
61-70 l 1 4.34 25.00 
\bove 1 1 6.66 20.00 
70 
Total 20 23 a 44 S 4 if 104 1033 
*From Weens 
TABLE II 
CHOLES 
AGE BILIRUBIN TEROL MG. 
NAME (vr.) | SEX | mam | Of CHOLECYSTOGRAM 
L. H 38% M 1.0 No stones 
H.C. 4%, M Questionable stone 
C. M. 5 M 3.9 175 No stones 
T.G. 5 M 6.0 178 No stones 
T. W. H. 5 M No stones 
L. E. 6 M 2.1 181 No stones 
L. W. 6 M 1.2 169 No stones 
T.C, 61% M 0.2 No stones 
JI-.L. J. 7 M 12 149 No stones 
V.C.P. 7 M 1.6 186 No stones 
R. W. 8 M No stones 
A. 8. 9 I 6.6 171 No stones 
F.C. 8. 9 M 4.1 154 No stones 
D. F.W. 9 Kk 4.4 No stones 
ae A 10 M 1.2 170 Two calcified stones 
I. J. H. 10 Fr 2.7 Nonvisualization 
D. J. W 11 ik No stones 
K. J. 11 M 3.9 117 No stones 
L. B. T 12 1 0.9 170 No stones 
R.G 16 M 4.0 162 No stones 
M. W 16 M 2.7 108 Surgically removed 
stones 
this the conelusion may be drawn’ the two major hospitals in this city 


that occurrence of cholelithiasis in a 
Negro the of 40 
should suggest the probable diagno- 


sis of sickle cell anemia. 


age years 


below 


CHOLELITHIASIS 
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IN SICKLE CELL ANEMIA 

The aforementioned statistical eval- 
uation by Weens* was of autopsied 
This stimulated efforts on our 
1 clinical evaluation 


cases. 
part to conduet ¢ 
on the incidence of cholelithiasis in 
the sickle cell anemia patients being 


-aring for Negro patients. 
Method.—An attempt was made to 


evaluate the sickle cell patients in 
the pediatric age group being fol- 
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lowed in the elinies at Jefferson 
Davis Hospital and Hermann Hos- 
pital. lorty-eight patients were con- 


tacted, of which twenty-one reported 
Oral 


performed 


for exXamination. choleeysto- 


grams were using 3-(3- 


amino-2, 4, 6-tri-iodopheny! )-2-ethyl- 


propanoie acid,* 0.5 Gm. tablets, in 
dosage of 50 mg. per kilogram of 
body weight. In the majority of 
cases, simultaneous evaluation of 
serum bilirubin and cholesterol was 
included. (See Table IT.) 
Results.—Visualization of the gall 
bladder was obtained in all but one 
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tography in children under 3 years « 
unsatisfactory procedurs 


age as an 


however, in age group 3 and above, 
uniformly good results be ol 


Hrdlicka 


tablished the nontoxie dosage of Tel 


can 
tained. and associates’ es 
paque to be 150 mg. per kilogram o/ 
hody weight and this dosage was usec 
in the study by Harris and Caffey. 
In the present study a much smaller 
successfully employed. 
at the 
Hospital were given a mixture of egy 
yolk, glycerine, and lecithin* to fa 


dosage 


Patients 


was 


examined Hermann 


cilitate emptying of the gall bladder. 





Fig. 


patient. 
had 


per cent, 


Of the twenty-one patients, 


two stones, an ineidence of 9.5 


lor the corresponding age 
20 


group (0 to years), Weens* re- 
ported a similar incidence of two in 
twenty-one eases or 9.5 per cent. We 


ean therefore duplicate the autopsy 


incidenee by this elinieal evaluation. 


Cholecystography in Children— 
Harris and Caffey® reported choleeys- 


*Telepaque, Winthrop-Stearns, Inc. 


Ten patients were examined in this 
obtained 
Fig. 4 is an example 
of such a patient with good funetion. 

Cholelithliasis 


Crisis. 


manner and funetion was 


in every case. 
and A bdom ina l 
Episodes of abdominal pain, 
and fre- 
quently in sickle cell disease, and such 
an attack must be distinguished from 
acute abdominal The 


fever leukocytosis occur 


an condition. 





*Cholex, Bell Craig, Inc. 
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literature reveals many patients with 
sickle cell anemia who have been op- 
erated upon for appendicitis, chole- 
eystitis, and ruptured peptic ulcer. 

As yet the cause of this crisis in 
sickle cell unsolved. 
Hepatic and infarcts, 
splenie hemorrhage, and nerve root 


anemia is 
mesenteric 


pain due to changes in the vertebral 
Pri- 


mary biliary disease seems unlikely 


bodies have been suggested. 
since not all sickle cell patients have 
stones in their gall bladders, and even 
after cholecystectomy where stones 
are present, the patient frequently 


continues to suffer from abdominal 


crisis. However, one must be cog- 
nizant of the association of episodes 
of abdominal pain with true biliary 


colic in patients with sickle cell ane- 


mia. 
SUMMARY 
Two eases of cholelithiasis in pa- 
tients with sickle cell anemia have 


heen presented. 


CHOLELITHIASIS IN SICKLE CELL ANEMIA 
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Twenty patients in the pediatric 
age group with sickle cell anemia 
were examined with oral cholecysto- 
grams to determine the incidence of 
detectable biliary caleuli. This tech- 
nique was responsible for the diagno- 
sis of cholelithiasis in two patients in 
this study. 

Review of the literature 
spect to biliary caleuli in the Negro 
in general and specifically in sickle 


with re- 


cell anemia is ineluded. 


We wish to express appreciation for the 
x-ray interpretations by Dr. L. M. Vaughan, 
head of Department of Radiology, Hermann 
Hospital, and Dr. V. P. 


Collins, head of 


Department of Radiology, Jefferson Davis 
Hospital. 
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Forecasting the Atomic Age 


Gravestone inscription in Worcester, Massachusetts. 
In Memory of Charles, Son of Mr, Joseph & Mrs. Mary Blair 
who died May ye 28th 1775 in the 24th year of his age 
Time shall be slain, all nature destroy ’d 


Nor leave an atom in the mighty void. 








EPIDEMIC GASTROENTERITIS DUE TO ESCHERICHIA COLI 0-111 


A Review or THE LITERATURE, WITH THE EpipeMIOLOGY, BACTERIOLOGY, AND 
CLINICAL FINDINGS OF A LARGE OUTBREAK 


W. Dean Betnap, Caprarx, MC, USA, anno Joun J. O° DONNELL, 
MC, USA 


URING the past two decades the 


medical literature throughout Eu- 


rope has discussed the association of 


special serological types of Escherichia 


coli with epidemie diarrhea of the 
newborn and of infants. The same 
organism has been known to oecur 
outbreaks in this 


in more reeent 


country.’ To date, there have been 
few accounts that discuss the clinical 
and pathological aspects of the asso- 
ciated gastroenteritis.» © 

Several authors who have inerim- 
inated pathogenic strains of EF. coli 
as eausal agents of gastroenteritis 
have also been careful to point out 
that the possibility of a viral agent 
In fact, with 
the exception of a report by Taylor 


had not been exeluded. 
and associates’ in which attempts 
were made to recover a virus, no au- 
thors reporting the isolation of this 
bacterium have ruled out a viral eti- 
ology. A symbiotie relationship be- 
tween EF. coli and a viral agent has 
also not been excluded. 

The present discussion is directed 
first toward a brief review of the lit- 
erature in support of the impression 
of a causal relationship between cer- 
coli and diarrhea. 
Second, we wish to lend our experi- 


tain strains of E. 


From the Pediatric Section, U 4 
Hospital, Fort Belvoir, Va., and the Depart- 
ment of Bacteriology and Virology, Army 
Medical Service Graduate School, Walter Reed 
\rmy Medical Center, Washington, D. C. 


Ss. Army 
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ence with an epidemic of gastroenter- 
itis occurring in Virginia 
from October, 1953, through Febru 
ary, 1954. 

In 1927 Adam® concluded that a 
special type of Bacterium coli, bio 


northern 


chemically unique in its fermentation 
properties, was found regularly in the 
feces of infants with gastroenteritis. 
Adam’s observations were later con- 
firmed by Cziglany® during an epi- 
demie in Budapest. In 1948 Bray and 
Beavan,”® in Great Britain, published 
a work on a series of fifty-one cases, 
in over 90 per cent of which he re- 
covered a serologically homogenous 
type of E. coli which he called Bac 
terium coli neapolitanum. 

Improved techniques enabled Kaut- 
man and Dupont" in 1947 to reinves- 
tigate the immunology of colon ba- 
cilli. Largely through their efforts, a 
scheme has developed whereby E. coli 
strains are classified according to 
Their 


identification is based upon the pres- 


their antigenic properties. 


ence of different O, K, or H antigens 


representing, respectively, somatic, 


eapsular, or flagellar moiety. The 
vast majority of reports in the litera- 
ture have incriminated a strain with 
the number 111 type of somatie anti- 
gen and the B-4 variety of capsular 
antigen.* Less frequently observed is 
*Escherichia coli 6-111 B-} has been called 


Racterium coli var neapolitanum, B. coli 


alpha; B. coli D 433; B. coli B.G.T 
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the strain with the number 55 type of 
somatie antigen.* 

There are already many references 
in the literature which help confirm the 
relationship between FE. coli 0-111 B-4 
and gastroenteritis. 

Several workers*: * ® '- 1* ™ 4 have 
found the organism in nearly pure 
culture in the absence of known path- 
ogens. Giles and associates® were 
able to demonstrate the 0-711 strain 
in 94.7 per cent of 417 cases of gastro- 
enteritis in Aberdeen during 1947. 
Only 3.7 per cent showed positive eul- 
ture in a series of 208 eases of so- 
called parenteral 
hundred eight healthy 
adult controls revealed the low inei- 
denee of 1.8 per 
Other authors® '*-'* have found 


diarrhea. Seven 


infant and 
cent positive eul- 
tures. 
the presumed pathogenic strains in 
only a small percentage of healthy 
adults and children. During the con- 
valescent period of the disease, the 
organism has been gradually replaced 
hy normal intestinal flora." 
Rising agglutinin titers for FE. coli 
0-111 have been found in the serums 
of infants recovering from a bout of 
Laurell and eo- 
workers’? report a case with an anti- 
titer the 0-111 strain 
rising from 1:32 to 1:320. Giles and 


epidemie diarrhea.’ 


hody against 
associates® found twenty-one patients 
in their series of forty-one with titers 
as high as 1 :640. 
insignifieant titer in all 


A series of controls 
revealed an 
samples. 

It is of particular interest that some 
workers have found the organism to 
be present in the respiratory tract 
associated with signs and symptoms 
of a respiratory infection as well as 


those of Aceord- 


gastroenteritis.* }” 





*E. coli 0-55 has also been called B. coli 


beta. 
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ing to Laurell and co-workers,’ pa- 
tients with EF. coli 0-111 in the nose 
most easily spread the infection to 
their surroundings. When these or- 
ganisms are found in the respiratory 
tract, they behave like other bacteria 
in this environment. 

The organism appears to be highly 
sensitive to chloramphenicol and neo- 


13, 15, 16, 17, 18, 44,45 ond vyaria- 


myein'® 
bly sensitive to chlorotetracyeline’* 
and oxytetracycline,'’ both in vivo 
and in vitro. Recovery corresponds to 


disappearance of the organism from 
the Penicillin, streptomyein, 
and the sulfonamides® '* '* appear to 
be ineffective clinically and in vitro. 


stools. 


Neter and collaborators’ were able 
to reproduce the disease in a ‘‘non- 
diarrheal’’ infant fed EF. coli 0-111. 
After only twenty-four hours the in- 
fant began to have symptoms of gas- 
tritis and then in forty-eight hours 
diarrhea, with the organism being 
cultured in the vomitus, nasopharynx, 
and stools. Treatment with oxytetra- 
eycline resulted in ciinical improve- 
ment and the disappearance of the 
organism within twenty-four hours. 
Neter and associates have de- 
veloped a sensitive hemagglutination 
test for the demonstration of anti- 
bodies to FE. coli 0-111, 0-55, and 0-26 
and have shown that adult volunteers 
develop an increased specific hemag- 


also 


glutination titer of antibodies to E. 
0-111, and 0-26 following 


feeding experiments. 


coh 0-55 
HISTORY OF THE EPIDEMIC 


Publie 
Service,’® a generalized east 


According to the U. S. 
Health 
coast epidemic of gastroenteritis be- 
gan in the Carolina states during Sep- 
tember, 1953. As the disease spread 
from place to place it would reach its 
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the 
about six weeks after its first appear- 


peak ineidence in population 
Spreading by geometrie inere- 
ment, the northward, 
not involving the New England states 
until Mareh, 1954. As it spread, ex- 
plosive outbreaks were limited to in- 


anee, 


disease moved 


stitutions, hospital wards, and new- 
The epidemiological 
that of a 
is of 
when 


born nurseries. 
characteristics were rather 
respiratory-borne infection. It 
particular interest, especially 
the communicability is under consid- 
eration, that with E£. 
0-111 B-i the 
organism present in the respiratory 


tract. - 


workers!* 1 2° 


coli have often found 


Laurell and eo-workers'™ 
that 


teria occur commonly in the respira- 


have shown these coliform bae- 


tory traet of young infants and that 
they are often present in the nose. 
His 


provided evidence in support of an 


study of hospital environment 
air-borne type of dissemination. 

The U. S. Army Hospital at Fort 
elvoir serves a large area of north- 
eastern Virginia and serves an Armed 
oreces population of about 30,000 in- 
cluding dependents. As shown in 
ig. 1, 
nificant appearance in this area dur- 
late October, 
peak in mid-December, 1953, and dis- 


the disease first made a sig- 


ing 1955, reaching its 
appearing during February, 1954. 
The peak shown during the second 
week in January, 1954, was due to a 
outbreak in the 
mothers admitted to 


sudden newborn 


nursery. Two 
the obstetrical service with a history 
and aetive infection eclinieally char- 
the the 


source of organism. 


disease were 
the 
The mild form of the disease in adults 
failed to motivate their 

information until after 
Thirteen 


acteristic of 


probable 


apparently 
volunteering 
more thorough questioning. 


THE JOURNAL OF 
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of eighty-eight full-term babies in th: 
five-day period 
contracted the the thir 
to sixth day of life. All thirteen wer 
in the nursery during the same three 


nursery, during a 


disease on 


day period the two mothers were con 


valeseing. Two premature infants 
simultaneously developed the infee 
tion. 
fully checked and found to be free 
of apparent error. The outbreak was 


limited by closing temporarily the old 


Formula preparation was care 


new 

None of 
infants showed signs 
This pattern is com- 
the 
others*® 1% 2% 22) in 


and bringing in 


for the new babies. 


nursery per- 
sonnel 
the 


of the illness. 


breast-fed 


with experience of 


signifi- 


patible 
which a 
cantly low incidence of FE. coli 0-111 
B-4 gastroenteritis was found among 
the infants as eompared 
with those fed In a study 
of over 300 cases, Alexander’ found 
that 94.0 per cent of his infants were 
Giles® cited only four 


breast-fed 
formula. 


not breast-fed. 
fed mother’s milk in a series of 207 
cases, of which 94.7 per cent had posi- 
tive cultures for FE. coli 0-111 B-4. 
The last small peak occurring dur- 
ing the first week in February, 1954, 
as shown in Fig. 1 represents the 
cross-infection on the hospital ward. 
Six patients hospitalized for illnesses 
other than gastroenteritis developed 
the disease within a few days of each 
other. They had all been on the pedi- 
atrie service for at least the previous 
week and two for as long as three 
weeks. There additional 
examples of cross-infection oceurring 
at other times during the epidemic. 
From each of the eight, EF. coli 0-111 
B-i was recovered, and a rising anti- 


were two 


body titer was noted in the seven sur- 
All of 


patients 


vivors during convalescence. 
the fifty-one hospitalized 





BELNAP AND O'DONNELL: EPIDEMIC GASTROENTERITIS DUE TO E. COLI 0-111 181 


were under 2 years of age. Of these, 
forty-eight were less than one year 


old and thirty-seven, or 73.0 per cent, 


discharge from the newborn nursery 
died at home. The over-all mortality 
for hospitalized cases was 15.7 per 
cent but for those the neonatal 
period, 40.0 per cent. The very high 
mortality rate attests to the virulence 
of the organism. 


were under 6 months of age. in 
With increasing age of patient, the 


disease became less severe. A study 


of 142 patients up to 12 years of age 


Similar experience 
treated in the 


pediatric outpatient 


with 0-111 and 0-55 strains as re- 
clinie revealed 83.5 per cent to be ported gives mortality figures rang- 


over one year of age and 89.0 per cent 
over 6 months of age. 


ae 


ing from 28 to 83 per cent, with an 
S56 


Lyon and Fol- average of 50.6 per cent.’ * * 1%" 
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WEEKS OF THE EPIDEMIC 
Fig. 1. 
som** deseribed a coneurrent mild BACTERIOLOGY AND VIROLOGY 
‘‘adult type’’ of infection in the epi- , . ’ , , 
. v1 ™ en Sh Tae a After routine bacteriological inves- 
demic they observed. Other work- |... : 
me a — . tigation failed to demonstrate the 
ers* ©? found the vast majority of : Lk : 
their hospitalized and fatal cases to Presence of any well-known enterk 


be under 6 months of age. 

As regards sex, males were affected 
more frequently than females, but the 
difference was not so striking as in 
the fatalities. Eight of the fifty-one 
hospitalized patients and one infant 
contracting the disease shortly after 


pathogens in the first cases seen dur- 
ing the epidemic, special attention 
was paid to a possible virus or colli- 
form etiology. A number of workers 
have suggested the possibility of a 
virus in the causation of gastroenter- 


itis. Barenburg and associates” found 
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in some fatal cases of diarrhea mono- 
infiltrations suggestive 
Lembke and co- 
and others identified a fil- 
lethal to mice in the 
stools of infected infants. Light and 
Hodes” 


in epidemie diarrhea, which, in turn, 


nuclear lung 
of a virus infection. 
workers*® 
trable agent 
isolated a filter-passing agent 


regularly produced diarrhea in ealves. 
These results were confirmed by Bud- 

Dodd*? addition, 
keratitis in experimental 


dingh and and, in 
produced 
and Biering- 


animals. Christensen 


Sorensen** were of the opinion that 
round cell infiltration of the brain in 
infants dying of gastroenteritis rep- 
resented changes due to an enceph- 
virus. 


alotropie Pappenheimer and 


demonstrated inelusion 
the cells of 


cosa in enteritis cases. 


Enders*® 


bodies in intestinal mu- 


Routine bacteriologieal eultures 
taken the 


did not reveal any enterie pathogens. 


during Belvoir outbreak 
The coliform flora was then observed 
in detail at the Army Medical Service 
(iraduate School, and the presence of 
FE. coli 0-111 B-4 in stools of aeutely 
ill infants was reeognized. In eight 
cases, the organism was present in al- 
most pure culture. It was also iso- 
lated from vomitus of three patients. 
Three of five cases on whom paired 
serum specimens were obtained 
an agglutinin 


for the 0-117 antigen during the ill- 


showed appearance of 
ness; twelve more late serum samples 
1:20 to 1:520. 
Control serums from healthy adults 


showed titers of from 


and infants did not contain compara- 
ble 


agglutinins. Out of ten eases 
cultured during the convalescent 
stage, one continued to excrete the 
organism during four months after 
the acute phase had passed. The 
pediatric staff and ward personnel 


JOURNAL 





OF PEDIATRICS 
were cultured late in the epidemic 
two of thirty-six staff members we 
found to be earrying the organism. 

Virus isolation attempts were ea: 
ried out in detail. 
embryonated 


The results, usin: 


eggs, m ice 


oo (young and 
suckling), young hamsters, and ral) 
hits, were negative for recovery of 
filtrable or cytopathogenie agent. 

A detailed discussion of the meth 
odology and results of the virus, bac 
studies is the 


terial and serological 


subject of another paper participated 


in by one of us (W. D. B.)." 


CLINICAL FINDINGS 


The ineubation period in epidemics 
coli 0-111 B-4 has 
not been determined with certainty, 
either in institutional outbreaks or 
among those in the general popula- 


associated with E. 


tion. In our own experience it was 
often difficult to exactly 
when an infant started to develop the 
Patients were not usually 


ascertain 


disease. 
seen until after symptoms of gastritis 
had commenced. They did, however, 


frequently present a history of a 
respiratory illness of indefinite length 
preceding the gastritis. Laurell'® has 
found the respiratory phase of the 
highly eommunicable. 


One paper concludes that the ineuba- 


illness to be 
tion period may be as long as twenty- 
three days,'’* while another states as 
Other 
range within those limits.* © 


short as two days.‘ estimates 


13 

In the nursery outbreak, however. 
the incubation period had to be as 
short as four days or less since defi- 
nite symptoms were present on the 
fourth day of life in most newborn 
infants. Six eases of cross-infection 
on the pediatrie ward followed mass 
hospitalization of the 


fants by two weeks. Two of these in- 


newborn in- 
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fants had been on the ward for the 
latter week, whereas the other four 
had been hospitalized at least the full 
Neter’s 


previously mentioned, developed signs 


two weeks. infant ease, as 


and symptoms of gastroenteritis 
twenty-four hours after ingestion of 
E. coli 0-111 B-4, 
volunteers developed symptoms after 


One 


His several adult 


approximately the same period. 
might that the 
period is a quantitative function of 


speculate incubation 
exposure. 

The 
the disease was certainly not an indi- 
the tox- 
icity, severe diarrhea, periodie cireu- 
latory collapse, and notably prolonged 
The clinical pattern does not 
appear to have differed markedly 
from the brief descriptions of others 


slow and low-grade onset of 


cation of ultimate extreme 


course. 


acquainted with similar epidemics. 
The average length of illness was 
thirty-seven days among the sur- 


vivors, with symptoms lasting forty- 
nine days in one. Exeluding the in- 
fant dying at home, the infants sur- 
vived an average of twenty days. 
The first signs and symptoms to ap- 
pear were those associated with mild 
Vomit- 
ing would usually precede the onset 
of diarrhea by twenty-four to thirty- 


injection of the nasopharynx. 


Stools would first be loose, 
then with the 
diarrhea gradually increasing to the 
Until terminally, the 
mueus nor 


six hours. 
watery, severity of 
seventh day. 
stools contained neither 
blood. 

During periods of profuse watery 
diarrhea, the would 
much as 15.0 per cent of their body 
weight. Such 
duce hyperelectrolytemia and severe 
shock, mottled 


infants lose as 


episodes would 


pro- 


with cyanosis and 
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signs of central nervous system dis- 
turbance. The average patient would 
have three to four such episodes be- 
fore complete recovery was achieved. 


’ 


Several authors* 


6, 12, 13, 18, 23, 31 work- 
ing with epidemics of EF. coli 0-111 
B-i deseribe a elinical picture with 
frequent cerebral phenomena indis- 
tinguishable from the pattern associ- 
dehydration. 
the 
nervous system, ranging from marked 
irritability with hyperto- 
nicity to severe convulsions and coma, 


ated with hypertonic 


Symptoms referable to central 


museular 


were discussed. No mention was 
made as to the appearance of these 
manifestations in the time sequence 


of the disease nor was any attempt 
made to rule out hypernatremia as a 
cause. Rather than suggesting a hy- 
pothesis of neurotropism of the or- 
ganism, as do the above-mentioned 
authors, our experience leads us to 


agree with Finberg and Harrison” 
and Weil and Wallace®* in attrib- 
uting the syndrome to a disturbed 
fluid and electrolyte balance. With 
severe relapses of diarrhea the ac- 
cumulative cation of the blood would 
often be greater than 170 meq. per 


liter. 

Each episode would require a new 
program for fluid and electrolyte re- 
pair. Hypocaleemia would often de- 
velop during the period of rehydra- 
tion necessitating the intravenous in- 
jection of caleium gluconate solution. 
The numerous relapses of severe diar- 
rhea were independent of the oral 
and the fluid and electrolyte replace- 
ment schedule. Water the 


stools apparently exceeded salt loss. 


loss in 


Chloride retained in greater 
quantities than sodium. 


for the sodium, 


was 
Blood chem- 


istries potassium, 
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carbon-dioxide combining power, and 


chloride levels revealed a constant 
tendency toward hyperelectrolytemia 
Al- 
kaline repair solutions usually con- 
than 45 


required to 


and particularly hyperchloremia. 


taining no 
liter of 


maintain normal electrolyte composi- 


more meq. per 


sodium were 
tion of the blood. 
fluid 


below 300 e.e. 


Day after day the 
requirements seldom dropped 
per kilogram per day. 
During the severe relapses of diar- 
rose to 
The 
loss of potassium did not appear to 
that of 


3.0 meq. per kilogram per day 


rhea the requirement often 


500 ¢.e. per kilogram per day. 


exceed sodium and no more 
than 
was required to maintain a normal 
blood level. 


During the first days of the disease 


the white blood count would often 
rise to from 20,000 to 30,000 with 
70.0 to 80.0 per eent lymphocytes. 


As the disease progressed there would 
he a reversal, with a preponderance 
of polymorphonuclear leukocytes. 
One of the most distressing aspects 
of the disease was the associated peri- 
odie circulatory collapse present even 
though fluid and electrolyte balance 
normaley. 
During the infant 


would become apathetic, irresponsive, 


was in a state of near 


such occasions 
and the skin would be cold and moist 


and show signs of mottling. These 


findings were distinet from those as- 
sociated with hyperelectrolytemia and 
the fluid. 


The experience of some authors**** 


depletion of extracellular 


using adrenal cortical hormone dur- 


ing similar episodes encountered in 
encouraged clinical 
trial of these materials. Without re- 
gard to fluid and electrolyte replace- 
ment therapy, the infant would often 


cvastroenteritis 
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show improved sensorium and eire 
Adrena 


cortical extract in dosages of 2.5 e. 


lation in less than one hour. 


per kilogram and cortisone 6.25 mg 
per kilogram were used as often a 
every four hours. 

The temporary response to adrena! 
hormone therapy stimulated furthe: 
study as to the possibility of adrena! 
insufficiency resulting from the se 
vere and prolonged stress of the ill- 
ness. The eosinophil count is a reli 
able guide to the status of adrenal! 
The 


dueed some interesting findings. 


function. following ease pro 


J. G., a 6-month-old white male. 
was admitted to the pediatrie serv- 
ice with a history of thirty-six hours 
of vomiting five days before admis- 
sion, followed by progressively mor 
severe diarrhea. The clinical and lab- 
oratory picture was compatible with 
hyperosmolarity of the extracellular 
space. (See Table I.) Fluid and 
electrolyte correction was achieved 
within twenty-four hours, and he was 
maintained first on oral electrolyte 
solutions, then milk feedings for the 
next six days. <A relapse of diar- 
rhea was accompanied by a weight 
loss of 720 grams in twenty-four 
hours, with repetition of hypertonic 
dehydration. After the second cor- 
rection it was found that satisfactory 
balance was maintained with a mini- 
mum of 250 ¢.c. fluid per kilogram 
per day. The constant, moderately 
severe diarrhea was not altered by 
starvation or variation of the oral 
regimen. Periodically he would show 
signs of marked listlessness, anorexia, 
and vomiting. On one such oceasion, 
his blood potassium was 4.5 meq., but 
the eosinophil count was 1,200 in a 
total white blood count of 13,500. 

Coincident measurements of blood 
chemistries are shown in Table I. Ten 
cubie centimeters of adrenal cortical 
extract administered intravenously 
was followed by disappearance of 
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symptoms and a fall of the eosinophil 
count to zero. Another repetition of 
this experience occurred one week 
ater. Recovery with disappearance 
of E. coli 0-111 B-4 from the stools 
came forty-six days after the onset of 
symptoms. 

Electrolyte determinations also lent 
support to the possibility of adrenal 
hypofunetion. The next ease is illus- 
trative. 

W. W., aged 7 months, was admit- 
ted to the pediatric service on Dee. 
21, 1953, because of vomiting and di- 
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until January 6, except for an ocea- 
sional 1 plus acetone, positive di- 
acetic acid reaction, and frequent 
4 plus sugar, the last probably due 
to parenteral fluid therapy. On Jan- 
uary 6 the urine contained 15 to 20 
white blood cells, and 7 or 8 fine 
granular casts per high-power field; 
cultures were negative. Table II lists 
the hematological findings. 

Cerebral fluid on Deceinber 25 eon- 
tained 2 neutrophils; sugar 90.0 mg. 
per cent; chloride 118.0 meq. per 
liter; protein was not done. Chest 
x-rays made on December 21 and Jan- 





arrhea for four days. He first be- uary 12 and PPD No. 1 were nega- 
came ill two weeks earlier with simi- _ tive. 
TABLE I 
DATE CO, MEQ. | CIMEQ. | Na+MEQ. | K+MEQ. | ROSINOPHIL | WBC 
Dee, 26 1 6.5 128 
Dee, 27 21.0 114 
Dee, 28 25.5 102 
Jan. 4 14.4 136 166 
Jan. 11 19.0 108 143 4.5 1,200 13,500 
Jan. 11 _0 
Jan, 18 19.6 97 141 4.2 1,150 12,200 
Jan, 19 0 
TABLE II. HEMATOLOGY 
DATE RBC HB Het ESR WBC PMN LYM. EOS. |MONO.| STAB 
Dec, 21 13.8 42 12 7,300 32 66 2 2 
Dee, 22 12.0 40 10,950 46 52 1 1 5 
Dee, 24 12.9 7,200 48 49 3 10 
Dec, 31 4,200,000 10.2 10,600 46 47 6 1 3 
Jan. 2 12.0 ‘ 7,900 66 29 3 l 1 
Jan, 6 3,650,000 11.1 16,000 79 20 1 
Jan, 8 $,300,000 13.5 37 12,000 64 35 1 


lar symptoms which had cleared com- 
pletely on four to five days of dietary 
regulation and undetermined medica- 
tion. 

Examination revealed a well-devel- 
oped but dehydrated and acutely ill 
white infant who was listless, irri- 
table, and slightly dusky in eolor. 
Rectal temperature was 102.4° F. and 
his weight was 14 pounds 11 ounees. 
A recent previous weight was 17 
pounds 12 ounees. Other than dehy- 
dration, there were no abnormal find- 
Ings, 

Laboratory data: Urinalyses dur- 
ing the hospitalization were negative 





Hospital course: On admission the 
patient was allowed glucose water by 
mouth and was hydrated parenterally 


with a mixture of lactate-Ringer’s 
solution and 5 per cent dextrose in 
water in about 2:1 proportions, re- 


spectively. <A total of 560 ¢.c. was 
given intravenously and subeutane- 
ously. The patient appeared much 


improved the following day with a 


normal temperature and a_ weight 
gain of 12 ounces. Because of elin- 
ical improvement he was allowed 


boiled skim milk, and no parenteral 
fluids were given. But, despite only 
four stools, no emeses, and an ade- 
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quate oral intake the patient lost 14 
ounces during the next twenty-four 
hours. Parenteral hydration was 
again required on the third day with 
considerable improvement. The same 
evele oceurred, and the patient was 
rehydrated on the fifth day. At that 
time the patient was placed on peni- 
cillin and streptomyein, although no 
of parenteral infection ap- 

Temperature elevations ae- 
companied each episode of acute de- 
hydration. Water in 
did not appear to be voluminous but 


signs 


, 
peared. 


loss the stools 


TABLE ITT. 
DATI ( MEO cl MEQ. Ni 
Ih 3] i) bs 
Dee, 22 27 96 
1 24 1 112 
lk 28 ” 128 
By 0 2 S4 
Dex l 17.6 o7 
Jan. 2 A.M. 27 112 
jan. 2 P.M. 23.3 104 
Jan. 3 23.9 112 
Jan. 4 26 125 
Jan. 6 AM 10.6 152 
lan. 6 PLM 11 40) 
In 7 A.M 18.5 135 
Jan 7 PM IS5 134 
Jan. 8 97 
lan. 9 27.8 101 
lan. 11 30.2 97 
acute dehydration occurred every 


other day in spite of intensive paren- 
teral fluid therapy. By December 29 
there was concern over the possibility 
of adrenal insufficiency due to exees- 


sive stress. The chemistries of De- 
cember 30 and 31 as shown in Table 
Hl seemed consistent with this. 


There was a corresponding rise in the 
eosinophil count. 

The patient was then put on added 
salt and on cortisone 12.5 mg. every 
six hours. He seemed to improve on 
this regimen, but his electrolytes were 
concentrated on January 4 and the 
was halved. He eon- 
tinued to improve until January 6, 
when his weight dropped 2 pounds in 
twenty-four hours. Because our 


eortisone dose 


dependence upon frequent and urgent 
complete electrolyte studies and the 
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lack of facilities at the time for eatior 
determinations at our installation 
the patient was transferred to Walte: 
Reed Army Hospital on Jan. 6, 1954. 

Clinical and laboratory examina 
tion at Walter Reed revealed onc 
again a picture of hypertonie dehy 
dration. The patient was started on 
penicillin and streptomyein, placed on 
nothing by mouth for two days, and 
given continuous intravenous fluid re- 
placement for five days. The hyper 
electrolytemia was corrected by Jan 
uary 10. On the fourth day a gen 
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SUGAR BUN 
+ MEQ. K + MEQ, MG. “% MG. % 
125 $3 11 
141 5.2 136 

72 

148 5.0 
165 6.8 21 
155 
154 3.5 22 
135 5.5 
eralized clonie convulsion of unde- 


termined etiology responded to pheno- 
barbital. Moderate —bronchopneu- 
monia that developed during hospi- 
talization disappeared by the ninth 
day and the patient was discharged 
on the tenth day, or thirty-four days 
after the first onset of svmptoms. 
Many of the infants showed severe 
be attributed to 


serum 


ileus that could not 
potassium 
One 


hypokalemia since 


determinations were normal. 
ease developed the serious complica- 
tion ci volvulus of the ileum follow- 


ing several days of distention. 


G. P.. a 2-month-old Negro fe- 
male, was admitted to the pediatric 
Summarized with permission of Lt. Col 
Ogden C. Burton, Walter Reed Army Hospital 
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7, 1953, for severe weep- 
ing eezema. Following a program of 
conservative management, the rash 
had cleared and she was ready for dis- 
charge Jan. 11, 1954. On the day 
of discharge symptoms of gastritis 
commeneed and during the next week 
she gradually developed severe gas- 
troenteritis. The period of immedi- 
ate fluid and electrolyte correction 
was followed by persistence of mild 
diarrhea and moderate apathy for the 
next two weeks. Marked ileus ac- 
companied a relapse of diarrhea even 
though hydration and _ electrolytes 
were corrected. After five days of 
distention, refractory to decompres- 
sion by rectal suction, she became 
even more acutely distended, devel- 
oped high-pitched bowel sounds and 
spiked a temperature to 105° F. ree- 
tally. <A picture of intestinal obstrue- 
tion was demonstrated by x-ray. 
After two days of Wangensteen suc- 
tion and preparatory transfusions, op- 
eration was performed and two feet 
of gangrenous bowel removed from a 
volvulus of the ileum. Postoperative 
recovery was surprisingly good in 
spite of the problems of electrolyte 
balanee secondary to loss from both 
Wangensteen suction and diarrhea. 
Preoperatively and postoperatively 
the serum potassium was 4.5 to 5.0 
meq. on four separate occasions. Two 
electrocardiograms were normal. 
Bronchopneumonia developed on the 
seventh postoperative day, and the 
patient died on the ninth postoper- 
ative day. At post mortem the find- 
ings, in addition to those of the other 
fatalities, consisted of an overwhelm- 
ing pneumonia typical of Monilia albi- 
cans and monilial abscesses were found 
in several body organs from whieh C. 
albicans was grown. E. coli 0-111 B-4 
was cultured from the stools and 
urine on several oeeasions during the 
patient’s hospital course. 

The most interest-provocataive as- 
pect of the entire epidemic was the 
terminal clinical picture and patho- 
findings of the eight other 


service Dee. 2 


logical 


fatalities including the patient who 
was dead at the time of arrival. On 
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an average of the nineteenth day, and 
immediately following an exacerba- 
tion of diarrheal symptoms and fever, 
these infants would show a picture 
of severe shock. The only time any 
of the cases demonstrated blood loss 
from the gastrointestinal tract was 
at this point. Emesis of ‘‘coffee- 
ground’’ material and the passing of 
many grossly bloody stools were a 
terminal finding in all eases. Each 
patient (except J. P.) also developed 
renal shutdown as determined by 
anuria in the last twenty-four hours 
of life. Coma was present during the 
same interval with severe and fre- 
quent convulsions in one infant. 
Blood loss in some instances was se- 
vere enough to require transfusion. 
Electrolyte balanee and state of hy- 
dration were not markedly disturbed. 
This was maintained to the end by 
giving only 5 per cent dextrose in 
water because of the anuria. 

In their last twelve hours, three of 
the infants began to show petechiae 
all over the body. Many of these 
coalesced to form large purpurie areas. 
Cultures from these areas were neg- 
ative for bacteria. Numerous blood 
cultures taken at this time, at post 
mortem, and at all other times in 
both survivors and fatal eases were 
negative. Every fatal case had had 
heavy growth of EF. coli 0-111 in the 
stools and five had at least on one 
oceasion near-pure culture of the or- 
ganism. There were no abnormal- 
ities auscultated in the lungs although 
terminal dyspnea was severe. 

All eases examined post mortem 
showed a gross and microscopic pic- 
ture strikingly similar to that of the 
generalized Shwartzman reaction. 
Details of the pathological findings 
in correlation with the clinical pie- 
ture is the subject of another paper.” 

At autopsy the consistent 
gross findings consisted of emaciation, 
occasional skin petechiae, distention 
and dilatation of the small bowel, a 
diffuse congestion and edema of the 
mucosal surface of the gastrointes- 
tinal tract, and focal small areas of 
hemorrhage and ulceration in the 


most 
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small and large intestines. Micro- 
scopically, the disease presented it- 
self as a diffuse inflammation of the 
mucosa of the small and large intes- 
tine, with a tendency toward excess 
mucous production. The superficial 
epithelium was missing in many 
areas. The connective tissue of the 
plicae was edematous and infiltrated 
with lymphocytes, plasma cells, mac- 
polymor- 
some 


rophages, eosinophils, and 
phonuclear neutrophils. In 
areas there were foeal areas of hemor- 
rhage and necrosis. In these regions 
the capillaries of the mucosal plicae 
were dilated, packed with red eells, 
and a few contained fibrin thrombi. 
The connective tissue was packed 
with extravasated red blood cells and 
the glandular tissue was neecrotie with 
a complete histological and 
cytological architecture. Atrophy of 
the thymie cortex was a_ constant 
feature. 


loss of 


The most outstanding pathological 
change in the majority of the cases 
was intravascular fibrin thrombosis 
of the eapillary and preeapillary ar- 


terioles in the lungs, liver, brain, 
spleen, adrenals, and kidneys. Peri- 
vascular infiltration with polymor- 
phonuclear leukoeytes and mae- 


rophages, as well as intravascular ac- 
cumulations of these cells, were prom- 
inent in the brain, spleen, and lung. 
The amount of thrombosis varied 
from one case to the next, but in the 
involved kidneys, ev- 
tuft was completely 
fibrin thrombus. 


more severely 
ery glomerular 
oceluded by a 
This renal identical to 
those in the kidney of rabbits sub- 
jected to the generalized Shwartz- 
man reaction.” Thomas*® has dem- 
onstrated that fibrin deposits in this 
distribution are the precursors to bi- 
lateral renal cortical necrosis, which 
is the cardinal pathological feature of 
the generalized Shwartzman phenom- 
enon. It occurs in all kindneys of 
rabbits that develop cortical necrosis 
and, according to Thomas, is the 


lesion is 


‘*key to the generalized Shwartzman 
phenomenon. ”’ 


Other changes in the 
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experimentally induced reaction cor 
hemorrhages in the lungs 
liver, spleen, and gastrointestin: 
tract. Zuelzer and associates,*' hav: 
reported five eases of bilateral rena 
cortical necrosis in infants with s¢ 
vere diarrhea and dehydration. Me 
Kay and co-workers™ have demon 
strated the same lesions in certai! 
cases of bilateral cortical necrosis it 
pregnant women. These two series 
of Zuelzer and MeKay illustrate the 
fact that the human being is sus 
ceptible to the generalized Shwartz- 
man reaction. 


R. G., a white male infant, was ad 
mitted from the newborn nursery on 
the fourth day of life with a twenty- 
four-hour history of vomiting and 
fever. The disease reached its peak 
of severity during the second week o! 
illness. Recovery was felt to be ap 
parent with disappearance of symp- 
toms and satisfactory weight gain 
after the third week. He returned to 
the hospital three days after dis- 
charge with severe vomiting and diar- 
rhea and for the second time a near- 
pure culture of FE. coli 0-111 B-4 was 
found in his stools. Fluid balance 
was maintained during the next three 
weeks with no less than 400 to 500 
c.c. per kilogram per day. Frequent 
checks of the blood electrolytes were 
required in order to guide therapy. 
Eighteen hours before death he be- 
gan having frequent mild generalized 
convulsions and appeared to go into 
a state of shock. There was mottling 
and moderate cyanosis of the skin 
and mueous membranes. Respira- 
tions became rapid and labored but 
the breath sounds remained elear un- 
til immediately before death. The 
skin was moist, and although body 
tissues were wasted, there was no evi- 
dence of dehydration. Complete 
anuria was present in the last twenty- 
three hours of life. There were co- 
incident ‘‘coffee-ground’’ emesis and 
several grossly bloody and _ tarry 
stools. A thin, serosanguineous dis- 
charge exuded continuously from the 
upper respiratory tract. Petechiae 


sist of 
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appeared fourteen hours before death 
ind some coalesced to form large pur- 
purie lesions. 

Blood sodium was 142 meq. per 
liter; the chloride 103 meq. per liter, 
ind the earbon-dioxide combining 
power 19 meq. per liter. In spite of 
fluid maintenance with electrolyte- 
free glucose solutions, blood trans- 
fusions, control of the seizures with 
intravenous phenobarbital and 2.5 
ec. of adrenal cortieal extract per kilo- 
vram every four hours, the patient 
died in a state of coma and decere- 
brate rigidity. 


ANTIBIOTIC THERAPY 


Initial antibiotie therapy during the 
epidemie consisted of 300,000 units of 
procaine penicillin per day and 50 
mg. of streptomycin per kilogram per 
Experience soon proved both 
This find- 
ing supports those previously men- 
Most pa- 
tients were administered parenteral 


day. 
drugs to be without effect. 
tioned references.” 1% 17 
oxytetracyeline (25 mg. per kilogram 
per day) of the intramuseular and 
intravenous form, and/or intravenous 
chlorotetracyeline (25 to 50 mg. per 
kilogram per day) or intramuscular 
polymyxin B (2.5 mg. per kilogram 
per day) also without benefit. 
Chloramphenicol was not given a 
clinieal trial exeept terminally in 
three cases. This strain of E. 
0-111 B-i was found to be resistant to 
all the tetracycline drugs, penicillin, 


coli 


and polymyxin Bin 
highly sensitive to 
1.0 


centimeter. 


streptomycin, 
vitro. It 
chloramphenicol in dilutions of 


was 


microgram per eubie 
Bacitracin and neomycin were initi- 
ally not tested. 
ates and Wheeler and Wainerman*® 


have more recently reported success 


Stulberg and assoei- 


with neomycin, particularly against 
chloramphenicol-resistant strains o f 
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the 
there was no emergence of neomycin- 


organism. In their experience 


resistant strains. Subsequently, 
strains of the organism, perpetuated 
in the laboratory since the outbreak 
at Fort Belvoir, have been tested and 
found highly sensitive to neomycin. 
Chloramphenicol has been cited as 
the drug of choice, with dramatie re- 
reported epidemies 
this 


Equally successful 


sults, in several 


associated with organ- 


ism.*: 12, 15, 16, 18, 38 
results, however, have been reported 
with chlorotetracyeline’? and oxytet- 


raeyeline." 
DISCUSSION 

Bacteriological and elinieal findings 
in this epidemie not only support the 
concept of an etiological role of cer- 
tain strains of E£. coli in the causation 
of gastroenteritis but enhance it with 
strong immunological evidence. Con- 
eurrent virus studies were as exhaus- 
tive as any reported with such EF. colt 
outbreaks.*” 

The organism appears to be most 
severe in small infants with a pro- 
longed and toxie course characterized 
and 


by many exacerbations remis- 


sions. Recovery in the face of inade- 
quate antibiotic therapy seems to be 
dependent on the ability to form anti- 
In the fatal case of R. G. there 
was no antibody titer rise evident on 


body. 


the second admission from the meas- 
urement taken at the onset of symp- 
toms. Several of the survivors had 
antibody titers of 1:320 by the fourth 
week after onset. 

It appears that breast-fed infants 
have a remarkably low susceptibility 
to infection by the organism. There 
were no current breast feeders among 


the entire fifty-one hospitalized pa- 
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tients. Antibody content and _ bacte- 
riostatic properties of colostrum are 
under investigation at the present 
time. 

The results also prompt serious con- 
sideration and evaluation of the use 
of a hyperimmune serum against the 
organism, especially since resistance 
of the organism has developed to all 
antibiotics with the possible excep- 
tion of neomyein. 

There are suggestions in the litera- 
ture’ ® '* '? in reference to a variable 
toxicity pattern from epidemie to epi- 
demie. Experimental work, largely 
by Kaufman and Dupont," points to 
a biochemical as well as a toxie varia- 


tion within some individual strains of 


E. coli. Other known enterie patho- 
gens differ in their virulence even 
within the same strain. This may 


possibly aeecount for the different 
mortality rates of epidemies. 
Manifestations of this epidemie 
were the most severe in our experi- 
made 
the 


marked toxicity and prolonged stress 


ence. Brief mention has been 


to a possible relationship of 


to the apparent adrenal insufficiency. 
to the of 


Selye’s general adaptation syndrome, 


According prineiple 


become enlarged 


If the eondition 


the adrenal glands 
under acute stress. 
becomes prolonged, the adrenal cor- 
state of 


Hall- 


series 


deereases in size and a 


Tex 
comple te exhaustion is reached. 


man and Tahka found in a 


infants with gastroenteritis evi- 
that the 


reduced 


ot 


dence adrenal cortex was 


clearly in size if the disease 
were active more than fourteen days. 
Yet, also, according to Selve, one 
cannot assess ly sfunetion on the basis 
of adrenal size alone since even a nor- 


he insufficient in 


mal sized gland can 
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its function if the requirement of the 
organism in hormones is not satisfied 

A physiological decrease in adrenal! 
eortical funetion during the neonatal! 
period has been well established.’ 
Jaudon*’ deseribed in 1946 a elinica| 
entity in the newborn infant that he 
transient adrenal insuf- 


aseribed to 


ficiency. This clinical impression has 
not been verified to date, but it has 
stimulated much experimental work 
the 


adrenal hypofunction in the patho- 


coneerning role of neonatal 


genesis of certain disease states. 
Klein®’ pointed out that poor adrenal 
response as indieated by high eosino- 
phil counts had been noted in chronic 
following repeated sur- 


illness and 


gery. During such conditions admin- 
istration of cortisone or adrenal corti- 
cal extract appeared to produce elini- 
improvement. Our experience 
to out 
Before considering the use of adrenal 


eal 
seemed bear Klein’s finding. 
hormone in severe and prolonged in- 
feetion, it must be borne in mind that 
there is serious danger in this period 
of life of lowering the body defenses 
Smadel and 
sociates® were able to circumvent this 


against infection. as- 
problem by the use of chlorampheni- 
col along with cortisone in the treat- 
ment of enteric disease. 

Although discussion of the patho- 
logical findings observed in this out- 
break in relation to those of the gen- 
eralized Shwartzman reaction are re- 
served for another paper,** brief men- 
tion of a possible adrenal hormone 
role should be made at this point. 
That the question of a relationship 
adrenal 
therapy and the pathological picture 


between cortical hormone 
is a valid one is supported by experi- 


mental work. 
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Thomas*® has clearly shown that 
both for and 
the 
Shwartzman 


cortisone prepares 
generalized 
the 


other hand, in a different type of ex- 


enhances local and 


reaetion. On 


periment, Mareus*’ and Good** have 
heen able to prevent the Shwartzman 
reaction if cortisone is administered 
a few hours before the provocative 
Our experience 


injection is given. 


with adrenal cortical hormone does 


not clarify the issue. Cortisone alone 
was used in several of the survivors 
with apparent benefit. Adrenal corti- 
cal extract was given to four of the 
survivors and five of the fatal cases, 
again with apparent benefit. Admin- 
istration in the latter group was lim- 
ited to the last twenty-four hours of 
life in three of the cases, after the 
terminal syndrome had commenced. 
(ne patient who died received adrenal 
cortical extract during the forty-eight 
hours before death and another dur- 
ing the last three days of life. In 
the last two eases clinical improve- 
ment was noted prior to the onset of 
the terminal syndrome. From this 
experience we cannot conclude either 
that the hormonal therapy contrib- 


uted to death or prevented death. 
The reeent work of Mareus,** how- 
ever, is thought-provoking in sug- 


vesting that the Shwartzman reaction 
may be a reflexion of adrenal hypo- 
funetion. 


SUMMARY 


1. We have presented our experi- 
ences with an epidemic of infantile 
diarrhea associated with EF. coli 0-111 
B-4, ineluding a review of the litera- 
ture dealing with the epidemiology, 
clinieal pattern of 


hbaeteriology, and 


E. coli gastroenteritis. 
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2. Substantial evidence has been 
produced supporting this organism as 
the etiological agent in this epidemic 
to the exclusion of a viral or a symbi- 
otie viral-bacterial etiology. Support 
for this contention has also been cited 
from the literature. 

5. The severity of the illness is dis- 
cussed at length, including apparent 
generalized stress reaction, extreme 
electrolyte imbalance, prolonged 
course, and high mortality rate. 

4. The response to the antibioties 
used in this epidemic was unsatisfae- 


tory. The variability of organism 
sensitivity reported in other epi- 
demies is related. 

5. There were terminal clinical 


findings and post-mortem changes re- 
sembling those of the generalized 
Shwartzman reaction. 

6. The role of adrenal physiology 
in the pathogenesis and tissue changes 
of the 
viewed briefly. 


Shwartzman reaction is re- 
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Some Early Cases of Accidental Poisoning 


A few days since, three children belonging to Sharon, playing in a meadow, pulled 
up the hemlock, or wild parsnip root, and eat of it, and in about five hours they all ex- 
pired, and were buried in one grave the next day. This root is thought by some one of 
the greatest poisons in nature, and that an extract from it of three grains would be sufti- 
cient to kill any person—great care ought to be taken by parents to prevent their chil- 
dren going amongst it. 


CONNECTICUT COURANT, August 14, 1775. 


We hear from Brookline, that a melancholy Affair lately happened in the Family 
of Capt. Crafts of that Town: Three of his Children, one of the Age of about 6 years, 
going to School, gathered some Seeds out of a prickly Pod that grows upon Henbane, of 
which one of them eat a great Quantity, and poisoned himself to such a Degree that he 
died in a short Time after in great Agonies. Another was much poison’d and in great 
Distress, but is like to recover; the Third, and youngest, eating but a small Portion was 
not so much affected. This Henbane is not what generally bears that Name: it grows 
in the High-Way and is commonly known here by the Name of Devil’s-Weed; it has a 


wide spreading Stalk and a broad Leaf, bears a large round prickly Pod and is of a bad 
Smell; when ripe the Pod opens, and the Seeds are like small Coffee. 
30STON EVENING Post, August 25, 1766. 





THICKENED FORMULAS: STANDARDIZATION OF PREPARATION 
AND A NEW METHOD OF ADMINISTRATION 


WinLarp R. Cenrerwa.u, M.D.,* ANp Srecriep A. CENTERWALL, M.D. 
Los ANGELES, CALIF. 


HICKENED feedings were first 
widely used for the medical man- 
agement of pylorie stenosis. Today 
they are still used in the treatment of 
such eases as rumination, cardiocha- 
lasia, so-called neurotie vomiting, py- 
lorospasm, postoperative vomiting in 
pylorie stenosis, and other unclassified 
pernicious vomiting. This paper is 
intended as an aid to the best use of 
this type of therapy when a trial with 
thickened formula seems indicated. 
The subject of thickened feedings 
has been reviewed and no detailed 
description of the preparation of these 
formulas has been found in the Ameri- 
ean literature since those of MeClure' 
‘in 1914 and 1918. These 
formulas were made with long-cooking 
The modern 


and Sauer* 


wheat cereal (Farina). 
precooked baby cereals have greatly 
simplified the preparation of thickened 
feedings. However, the prescription 
of a satisfactory formula with these 
cereals requires knowledge of their 
thickening qualities. It is felt that 
some standard is needed as a guide, 
especially for those who are only oc- 
easionally faced with this problem. 

In the study here presented the 
thickening properties of the eommonly 
used baby cereals have been evaluated 
and formulas are suggested for the 
preparation of an adequately thickened 
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feeding with each cereal. <A simp 
feeder for easier administration 
thickened feedings will also be d 


seribed. 


MATERIALS, METHODS, AND RESULTS 


The Basic Unthickened Formula. 
Any standard formula with 20 calories 
per ounce can be used. 

The Measurement of Formula Thich 
ness—The spread on a ruled glass 
plate was measured. 

The Standard Thickness.—The thick- 
ness of these formulas is less than sug- 
gested by McClure and Sauer but is 
quite thick, comparing favorably with 
the thickness of most canned strained 
vegetables. 

Table of Thickened Formulas (Table 

i).— 
Columns 1 and 2: Here are listed 
the amounts of cereal to be added to 
liquid formula to give the standard 
thickness. The differences in the ce 
reals are emphasized in the second 
column, giving tablespoonfuls for six 
ounces of liquid formula. The dif- 
ferences in these amounts have real 
significance in terms of thickness. 

Column 3: These ealeulations of 
salories per ounce of thickened form- 
ula are made on the basis of the un- 
thickened formula having 20 ealories 
per ounce plus the ealories of the 
added cereal, and also take into ae- 
count that adding the cereal increases 
the volume. 
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CENTERW ALL 
Columns 4 to 8: This is the eomposi- 
‘ion of the dry cereals as given by the 
nanutacturers. 

Farina, a cereal which requires cook- 
ing, has been ineluded at the bottom 
of the chart for the sake of compari- 
son. 

Directions for the 
Thickened Formulas.- 


Preparation of 
Because prep- 


TABLE I. 


AND CENTERWALL: 
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2 At the time of the feeding, heat 
the formula in the bottle, add the pre- 
cooked cereal, mix, and wait five min- 
utes for complete thickening. The 
use of the wide-mouthed Hygeia bottle 
facilitates the addition of the cereal. 
3. Feed from the bottle with a nip- 
ple with a 0.5 to 1.0 em. hole or from 
the special feeder described below. 


THICKENED FORMULAS 


(See Text for Description) 
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Rice 
Gerber ’s 15; 1] 
Heinz 114 714 
Pablum l 6 
Barley 
Gerber ’s 114 9 
Heinz 114 7% 
Pablum 14 614 
Oat 
Gerber’s ]1 rl 714 
Heinz 1, 7 
Pablum ll 7 
Mixed 
Gerber’s 1% 10 
(wheat, oat, corn, 
barley) 
Heinz 
(wheat, oat, corn) 14 74 
Pablum 
(wheat, oat, corn, 14 7% 
alfalfa) 
Wheat 
Farina \¥j, 1 


‘ration in quantity is more difficult 
ind sterilization changes the consist- 
eney, the following method is sug- 
rested. 

1. Have the mother or the formula 
itchen staff prepare a standard un- 
iickened formula, sterilize, and store 

in sterile bottles in the 


hich are indieated for each feeding. 


amounts 


|APPROXIMATE NUMBER OF 
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0.8 78.7 1.5 6.6 5.4 
0.5 82.1 2.8 4.1 4.4 
03 80.9 1.0 6.0 3.8 
1.0 75.1 0.9 11.6 4.3 
\, 0.5 77.1 13 10.4 .6 
0.7 76.4 1.0 10.5 4.4 
1.2 68.6 3.8 15.3 4.3 
1.5 67.0 7.1 15.0 5.1 
1, 1.4 63.8 6.0 16.0 1.8 
% O06 78 7 3.0 0 4.1 
0.7 73.7 3.1 12.6 5.2 
0.9 69.9 3.0 15.0 1.2 
0.3 Tae 0.9 10.8 3.4 
Special Feeder for Thickened Form- 
ula.—The basie idea of this feeder is 
to let air in above the food in the 


bottle so that a vacuum will not form 
and thick food will flow easily with 
the aid of gravity as the baby nurses. 

This feeder was improvised from the 
standard Brecht feeder. Over the large 
end of the feeder is placed a soft nip- 
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ple with an enlarged hole (about 0.5 
em. in diameter). Over the small open- 
ing at the other end is placed a medi- 
bulb. The thickened 
poured into the feeder 


cine dropper 
formula is 
through the larger end with the small 
bulb in 


place. The nipple is then 


placed over the large end and _ the 


feeder is inverted into the baby’s 


mouth. As the baby begins to suck, 
the small bulb is removed and the food 


flows with the aid of gravity (Fig. 1). 


| 


Fig. 1 


If the flow of food seems to be too 
rapid it is easily controlled by placing 
a finger lightly over the end and re- 


leasing again as needed. 


DISCUSSION 


It is felt that attempts to help babies 
with vomiting problems by thickening 
their formula sometimes fails because 
the formula is not adequately thick- 
ened. The idea is to put a sticky, eling- 
ing mass in the stomach that makes it 
physically difficult to be regurgitated. 
It has also been suggested that the 


peristaltic waves of the stomach can 


grab onto this food more easily and 
Whatever the ex- 
planation of this phenomenon, the im- 


propel it forward.® 


portance of real thickness is broug! 
out by every discussion of this metho: 
both by early reports in the literatw: 
and also by the descriptions in t! 
modern texts. However, the latter a: 
very brief and inadequate as an e 
ample of how to use this method. 
As a food for babies there seems t 
he little or no advantage of the othe: 
cereals over rice. Benson and Kin 
ball® came to this conelusion in a com 


parison of the many baby cereals. The: 





The use of the special feeder being demonstrated. 


found that rice cereal not only has the 


highest per cent of carbohydrate but 
also a higher proportion of this can 
be classed as ‘‘available carbohydrate.’ 
It also has the smallest amount of fat, 
protein, and erude fiber, and probably 
is the least allergenic of the cereals. 
Of the three precooked rice cereals 
Pablum and Heinz compared favor 
ably and are preferred. 
less desirable because it forms a ver) 
Such mixture: 
are usually less well tolerated by sma! 
babies. 


Gerber’s i 
econeentrated mixture. 


Not only are they less digesti 
ble but they also cause excess amount: 
of proteins and salts to be absorbe 
that may upset a baby’s immature sys 
tem. 
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CENTERWALL AND CENTERWALL: 


The reason that there is such a dif- 
ference in the thickening qualities of 
Pablum and Heinz compared with Ger- 
ber’s seems to be that the former have 
a flaky that and 
holds that milk in a gel-like mixture. 
Gierber’s, on the other hand, disperses 
into the formula like a fine flour. If 


structure absorbs 


the thickened formula is boiled, the 


flakes of the Pablum and Heinz cereals 


seem to be changed somewhat to the 
flourlike form and the mixture becomes 
thinner. Gerber’s does not change 


much with boiling. 

Most babies who take adequate ¢a- 
lorie amounts of the average formula 
deseribed here (about 26 calories per 
ounce) will get an adequate minimum 
amount of fluids to which they ean ad- 
their fluid However, 
small babies on this regimen should 


just balanee. 
always be watched for signs of dehy- 
dration and electrolyte retention. 
Some babies with vomiting will not 
respond completely to the thickened 
Then an even 
Thick 


most 


formula described here. 
thicker mixture may be tried. 
which does not flow is 
easily fed through a wide Hygeia nip- 


ple by pushing it down with a wooden 


cereal 
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stick or glass rod. Babies on such a 
formula will undoubtedly need supple- 


mentary parenteral fluids. 
SUMMARY 
1. A table is given with proportions 
for preparation of an adequately thick- 
ened 
cooked 


from each of the 
The 
analysis of each cereal is also given, 

2. An 
thickened formula is outlined. 

3. A special feeder is described for 
the feeding of thickened formula. 

4. The the 


cooked cereals are discussed and the 


formula pre- 


baby cereals. chemical 


easy method of preparing 


merits of various pre- 
conclusion is made that two brands of 
rice cereal are preferred over the other 
cereals tested. 
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PULMONARY ARTERY 


REPORT OF A CASE AND SURGICAL CONSIDERATION 
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F  graupsigen anatomical origin of 
the left coronary artery from the 
pulmonary artery was described ini- 
tially in 1911 by Abrikossoff,’ it has 
only been in recent vears that the elin- 
ical features of this anomaly have been 
recognized and authenticated — suffi- 
ciently to warrant its antemortem 
diagnosis. This condition has been des- 
ignated by some as the Bland-White- 
Giarland syndrome in recognition of 
those individuals who so clearly de- 
seribed its clinical appearance.’ Forty- 
two cases of this particular anomaly 
of the coronary arteries have been re- 
ported in infants.’ 

When the left coronary artery arises 
from the pulmonary artery it differs in 
many important features from other 
anomalies of the coronary vessels. 
(ther anomalies of the coronary ar- 
teries interfere slightly, if any, with 
cardiae function, or with normal life 
span, but when the left coronary arises 
from the pulmonary artery, death 
usually ensues within the first year 
of life. In a few instances the anom- 
aly has been reported in adults, 
generally as an incidental finding at 
autopsy.*” ** In such eases retrospec- 
tive symptoms of cardiae disease are 
usually absent since adequate anasto- 
moses exist with the right coronary 
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artery. More complete reports are to 
be found elsewhere regarding abnor- 
malities involving a single coro 
nary,***° multiple coronaries,*' a right 
coronary or both coronaries arising 


42-44 . 
and 


from the pulmonary artery,*” 
other less frequently encountered 
anomalies.°°~* 

This report is concerned with a pa 
tient whose left coronary artery orig 
inated from the pulmonary, in whom 
the clinical diagnosis was suspected, 
and an attempt was made to improve 
surgically the abnormal physiolog) 
produced by the lesion. 


CASE REPORT 


M. K., a 3-month-old white male, 
was admitted to the University of Kan- 
sas Medical Center because of roent 
gen evidence of cardiomegaly.* The 
baby was the result of a full-term nor 
mal delivery and had a birth weight 
of 8 pounds 4 ounees. The pregnancy 
had been complicated by hypertension 
and the mother had been told that sh: 
had ‘‘toxemia.”’ 

For the first month after birth th 
baby seemed quite normal. During 
the second month irritability and ery 
ing after feeding were noted... In th 
month prior to admission there was a 
increasing amount of irritability, pro 
gressive dyspnea and grunting respira 
tions, and the formula intake declined 
Beeause of the respiratory difficulties 
a chest roentgenogram was made an 
cardiomegaly found. 


Dr. Mary Boyden, Lawrence, Kansas, re 
ferred the patient. 
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KITTLE ET AL.: LEFT CORONARY ARTERY 

Physical examination at the time of 
admission showed a _ pale, well-de- 
veloped, and well-nourished male in- 
fant weighing 11 pounds 6 ounees. He 
was in obvious respiratory distress 
characterized by marked subcosial re- 
traction and flaring of the alae nasi. 
The lungs were clear to auscultation 
and pereussion. The heart was en- 
larged, but no thrills or murmurs were 
found. With severe erying the child 
hecame eyanotic. The liver was pal- 
pated 3 em. below the right costal bor- 
der; the spleen could not be felt. 

Roentgenographie examination of 
the chest (Fig. 1) showed cardio- 
megaly predominantly of the left ven- 
tricle; bronchovaseular markings in 
the upper and medial portions of the 
right lung were inereased. Numerous 
cleetroeardiograms were characterized 
hy deep Q waves and S-T segment ele- 
vations in Leads I, aVL, V;, and V; 
(Fig. 2). 

The elinieal diagnosis was coronary 
insufficiency either from an anomalous 
left coronary artery or subendocardial 
fibroelastosis, with the possibility that 
both were present. Beeause of the 
very poor prognosis in either of these 
diseases when marked symptoms oceur 
at an early age, surgical intervention 
was undertaken with the hope that an 
anomalous coronary would be found, 
and that improvement might be se- 
cured by constricting the pulmonary 
artery distal to the origin of the anom- 


alous left coronary artery, thereby 
inereasing blood flow through the 
latter. 


The baby was digitalized and kept 
in an oxygen tent, because of the re- 
spiratory distress. On the ninth hos- 
pital day the infant was anesthetized 
with evyelopropane-oxygen and an en- 
dotracheal tube inserted. An infra- 
mammary intereostal incision was 
nade through the fourth interspace. 
Just after the pectoral muscles had 
been transected, no carotid pulse could 
be felt by the anesthetist. Simultane- 
uusly there appeared in the eleetro- 
ardiogram numerous aberrant ven- 
marked atrioven- 
The pleural and 


ricular beats with 
ricular dissociation. 
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pericardial cavities were immediately 
entered and cardiac massage instituted. 
Despite these efforts, ventricular fibril- 
lation occurred, and the infant died. 

Pathology.—The significant findings 
were limited to the heart. There were 
no other abnormalities. The heart 
weighed 80 grams (average weight at 
this age, 23 grams). There was marked 
enlargement of the left ventricle with 
prominent aneurysmal dilatation near 
the apex. In this region the ventriec- 
ular wall was thinned, gray, and 
fibrotic. In the left atrium and 





showing 
broncho- 


Fig. 1.—Chest roentgenogram 
marked cardiomegaly and increased 
vascular markings, particularly on 
side. 


the right 


throughout the left ventricle, but par- 
ticularly at its base, there was much 
fibrous thickening in the endocardial 
and subendoecardial areas. This caused 
a glistening appearance of the endo- 
eardium. To a lesser degree this 
change was noted on the left ventrie- 
ular side of the interventricular sep- 
tum. The chordae tendineae were 
thickened and trabeculated. 

The heart valves appeared normal 
in structure, position, and size. The 


right coronary artery originated from 
its usual location in the sinus of the 
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right aortic cusp. However, the left 
coronary arose abnormally from the 
sinus of the left pulmonie cusp. The 
peripheral courses of both eoronaries 
followed the usual pattern ( Fig. 3). 





I and \ 


Prior to fixation, radiopaque mate- 
rial injected into the ostium of the 
left coronary demonstrated numerous 
anastomoses between the left and right 
coronary arteries (Fig. 4 
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On microscopic examination, — si 
tions through the left ventricle show: 
marked and extensive fibrous thiek« 
ing of the endocardium almost repla 
ing the myoeardium at the base ai 





nd unipolar leads of electrocardiogram taken several days after admis 
vaves and S-T segment elevations in Leads I, aVL, Vs, and V:, along witl 


apex. Numerous fat droplets wer 
noted in the myoeardium of the left 
ventricle. Intermingled in the regions 
of fibrosis were punctate areas of cal- 
cification, these being found particu- 
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Fig. 3 Photographs of opened specimen 


ight ventricle and pulmonary artery, B. RCO, Ostium of right coronary 
entricle; LCO, ostium of left coronary; RV, 


larly in the papillary muscles. No ap- 
preciable fibrosis was seen in the right 
ventricle. 

DIAGNOSIS 


Although the occurrence of anoma- 
lous origin of the left coronary artery 
from the pulmonary artery is rela- 
tively infrequent, the physician caring 
for ehildren will probably encounter 
at least one such case during his years 
of practice. The astute practitioner 
should consider the possibility of cor- 
mary insufficiency in the differential 
diagnosis of young infants who, al- 
though appearing normal at birth, be- 
come fussy and irritable at several 
months of age, especially after feed- 
ings. The presence of an angina-like 
syndrome in an otherwise healthy in- 
fant without evanosis or cardiae mur- 
murs should suggest the possibility of 
a left coronary artery arising from the 








‘ight ventricle. 





Fig. 4.—Roentgenogram of 
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showing interior of left ventricle 
artery ; 


after injection of Diodrast 


ART 





and 


g£ross 
into 
left coronary artery. Numerous 
are demonstrated as well 
the right coronary artery. 


good 
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aorta, 


1 


LY, left 


specimen 


anomalous 


filling 


anastomoses 


of 
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pulmonary artery. This syndrome 
manifests itself by episodes, usually 
postprandially, of sereaming and 
drawing up of the legs, followed by 
tachypnea, profuse diaphoresis, pal- 
lor, and occasionally evanosis. The 
suspected clinieal diagnosis usually 
ean be eonfirmed by eleetrocardio- 
graphie and roentgen studies. Fluo- 
roscopy demonstrates significant ecar- 
diac enlargement, particularly of the 
left ventricle. Pulsations of the heart 
are weak or diminished and oceasion- 
ally an aneurysm of the myocardium 
ean be visualized. The lung fields do 
not appear unusual unless pneumonia 
or pulmonary edema is present. 

The electrocardiogram, when associ- 
ated with the clinical history of the in- 
fant, may be pathognomonie of anom- 
alous origin of the left coronary ar- 
tery from the pulmonary artery. The 
pattern is that of myocardial ischemia 
and injury not unlike that eneoun- 
tered in older individuals with oeelu- 
sion of the anterior descending branch 
of the left coronary artery. Other 
conditions causing left ventricular hy- 
pertrophy and/or ischemia may be 
confused, but the appearance of deep 
‘) waves in the leads over the left ven- 
tricle with significant T-wave changes 
will distinguish the anomalous coro- 
nary artery. 

Subendocardial fibroelastosis is not 
infrequently associated with anoma- 
lous origin of the left coronary artery 
from the pulmonary artery. Indeed, 
most of the reported instances of the 
latter have deseribed this combination. 
In subendocardial fibroelastosis alone 
the eleetrocardiogram usually shows 
subendoeardial ischemia and/or left 
ventricular hypertrophy rather than a 
classical infaretion pattern. However, 
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electrocardiograms in__ fibroelasto-js 
vary considerably and do not hav 
consistent appearance. 

Other lesions causing aeyanot \ 
cardiomegaly in infaney usually ha 
a significant murmur and should |e 
excluded by clinieal observation, anvi 
ography, or physiologic studies su 
as cardiae catheterization. It may not 
be possible to exelude from the diffe: 
ential diagnosis such rare eardiopathics 
as glycogen storage disease or rhabdo 


myoma of the heart. 


DISCUSSION 


Pressure relations in the greater 
and lesser circulations of the fetus 
cause blood to flow from the pulmonary 
artery to the aorta via the ductus 
arteriosus. Perfusion pressure in a 
left coronary artery arising from the 
pulmonary artery in the fetus is 
greater than in the left coronar 
artery arising normally from the 
aorta. Therefore, flow in the anoma 
lous left coronary artery should bk 
adequate in the fetus. Subsequent to 
birth, however, the pulmonary artery 
pressure gradually decreases relative 
to the aortic pressure increase and 
consequently flow through the left 
coronary artery becomes less.** 

Myocardial oxygenation is depend 
ent primarily on coronary flow, thi 
oxygen content being sufficient if the 
blood is more than 60 to 80 per cent 
saturated. The main factors affecting 
coronary flow are vessel diameter and 
perfusion pressure. When the latter 
falls to a level not permitting adequate 
flow, myocardial ischemia ensues. Un 
der such circumstances anastomotic 
channels between coronary arteries 
dilate. The direction of flow may 
reverse in the anomalous left coronary 


artery when it originates from the 

















KITTLE ET AL.: LEFT CORONARY ARTERY 


the 
right eoronary artery actually flows 


pulmonary so that blood from 
in a retrograde direction to the pulmo- 
In the few patients 
life with 


nary artery.® 
who have survived to adult 
this anomaly, these collateral channels 
are undoubtedly well developed. 
Following birth, the 
placed on the left ventricle gradually 
increases not only beeause of a differ- 
ent cireulation from that in fetal life, 
but because of the demands of 
vrowth. This is reflected normally by 
a comparatively enlarging left ven- 


work load 


also 


tricle. The rising oxygen demands of 
the left ventricle 
met by the falling perfusion pressure 
in the anomalous left coronary despite 
the right 

the 
areas 


usually eannot be 


ehannels with 
In addition, 
subendoeardial 


anastomotie 
coronary system. 
in the 
may impede coronary flow by prevent- 
relaxation of the myocardium dur- 
Aneurysmal formation 


secondary to ischemic or fibrotic areas 


fibrosis 


ing 
ing diastole. 
further decreases left ventricular out- 
put. explain the 
asvmptomatie period seen in this con- 
dition immediately following birth and 


the 


These concepts 


occurrence of symptoms several 
months after birth. 

Adequate blood flow through a left 
coronary artery originating from the 
pulmonary artery must be established 


The 


outlook for life is usually poor since 


if these infants are to survive. 


anastomotic circulation alone is seldom 
adequate. As pressure is the most im- 
portant in determining flow, 
some means of elevating the pressure 
Gasul and Loef- 


factor 


vould be desirable. 
first 
ulmonie artery communication as a 


ler’? were to suggest an aortie- 


means of increasing pulmonary artery 
ressure as well as oxygen content of 


the left coronary blood. Potts® has 
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used this procedure in two patients 
without success. This technique has 
the serious disadvantage of increasing 
the work load of an already damaged 
left ventricle, a criticism probably ex- 
ceeding any benefit which might be ob- 
tained by increasing the pulmonary 
artery oxygen saturation. 

Another method under consideration 
is excision of that part of the pul- 
monary artery containing the left 
ostium and transplanting it to the 
aorta while perfusion is being main- 
tained artificially with a syringe and 
vessel catheter. This procedure, if 
suecessful, would give the ideal ana- 
tomie and physiologic result; unfor- 
tunately, its technical difficulties are 
many. In at least one clinic this is the 
proposed procedure of choice when an 
anomalous left coronary arising from 
the pulmonary is encountered.” Hy- 
pothermia or cross-circulation may 
make such an operation more feasible. 

Other methods of increasing or es- 
tablishing circulation to the myocar- 
dium sueh as pericardial tale insuf- 
flation, omentopexy, and other related 
procedures would offer enough 
additional circulation immediately to 
warrant their use, although experi- 
mental studies of a jejunal flap ap- 


68 


not 


pear encouraging. 

Creating pulmonary artery hyper- 
tension may be the most practical and 
satisfactory method of increasing the 
had pre- 
viously been demonstrated in our lab- 


effective coronary flow. It 


oratory that sustained pulmonary hy- 
pertension could be produced by de- 
liberate constriction of the pulmonary 
artery, a procedure previously de- 
scribed elsewhere.®’ This operation is 
technically simple and has the ad- 
vantage of increasing the work load of 
the right ventricle only, an important 








204 THE JOURNAL 
consideration since that portion of the 
heart is essentially normal in this syn- 
that 
be sufficient 


drome. It is believed the steno- 


sis so established would 
the 


perhaps develop more collateral cir- 


to enable infant to survive, and 
culation, without beine severe enough 
to cause the difficulties encountered in 
congenital pulmonic stenosis. 

The severity and extent of the gross 
and microsecopie changes in the heart 
in an anomalous origin of the left cor- 
raise the question as to 


onary artery 


their reversibility. However, since the 
infant with this congenital malforma- 
tion almost invariably has an unfavor- 
able outeome, surgical intervention as 
a palliative or possible curative treat- 
considered. 


ment must be 


SUMMARY 
1. The report of a 3-month-old male 
left 
arising from the pulmonary artery is 


infant with a coronary artery 


presented. The symptomatology and 


clinical and laboratory findings are 


given. Operation was attempted to in- 


erease blood tlow through the 


anom- 
alous artery. 

2. The physiology of this type of 
coronary artery anomaly is briefly dis- 
Attention 
eral operative procedures that might 
he 


blood supply to the heart. 


cussed, is directed to sev- 


used in reinstating an adequate 
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CONGENITAL VALVULAR 


OBSTRUCTION 


OF THE POSTERIOR 


URETHRA IN TWO BROTHERS 


Howarp B. Hasen, M.D., AND Yo Seup Sone, M.D. 


MEMPHIs, 


of econ- 


LTHOUGH 


vesical 


many Cases 


A 


in children have been deseribed in the 


genital neck obstructions 


literature, its occurrence in siblings 
has rarely been reported. A review of 
the literature reveals only one report 
in whieh Rolnick' briefly mentions the 
valves in newborn twins 


presence of 


in his textbook. The increasing fre- 
queney with which valves are being 
described has been dependent on the 
better infant 


scopes and an increasing cognizance 


development of cysto- 
on the part of physicians that persist- 
in children 
warrant urologieal investigation. 


ent urinary symptoms 

The first ease of this type recognized 
in the United States by autopsy, aec- 
cording to a report from the medical 
and pathological department of Johns 
Hopkins Hospital, was that of Knox 
and Sprunt? in 1912. Autopsy find- 
an obstruction the 
posterior urethra by a ridge immedi- 


ing showed of 
ately below the verumontanum, which 


divided into two prominent diverging 


folds in the posterior wall of the 
urethra. Hugh Young in 1912 is 
credited with having diagnosed and 


suceessfully removed the obstruction 


‘aused by posterior urethral valves. 


\nother early report was made by 


Lowsley*® in 1914 on an autopsy upon 
n infant 


3 months old who showed 
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valvular obstruction at the lower end 
of the verumontanum, in addition to 
bilateral hydronephrosis, and hydro- 
ureters. 

In 1919 Young and associates* re- 
ported twelve cases, in none of whom 
had the clinical diagnosis been made or 
operation carried out; consequently 
the true condition was not recognized 
until autopsy. After this report, how- 
ever, numerous clinical cases were re- 
ported and in 1929 Young and MecKay° 
gave an excellent monograph of the 
subject. 

Recently, in this institution we had 
the of urethral 
valves in brothers which led us to look 


presence posterior 
into a question of the lesion being due 
to a hereditary trait. 

It is sometimes presumed that if a 
disease occurs in both of identical twins 
this proves the hereditary nature of 
the disease. Actually this inference, 
if not for environment 
such ¢ 


admissible of 
1 pair of twins, must be much 
than 


The presence of a 


more similar two ordinary 
brothers or sisters. 
disease in both of a pair of identical 
twins, however, taken together with 
instances of the same disease occur- 
ring in only one of the fraternal twin 
pairs, ean be generally used as an 
argument in favor of hereditary in- 
fluence of the disease in question. One 
of the most important consequences of 
the acceptance of Mendel’s laws is that 
the results of the study of heredity can 
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be expressed numerically in exact 


arithmetical proportion in the off- 
spring of different geno types. One 
urological condition which can be ex- 
pressed numerically and is therefore 
hereditary is renal polyeystie disease. 

A disease can occur by mere chance 
in more than one member of the same 
family and this apparently is the situ- 
ation found in the following case re- 


ports. 
CASE REPORTS 


Case 1.—V. P. III (No. 225274), a 
7-month-old Negro male, was brought 
into the outpatient pediatrie clinic on 
Sept. 10, 1953, by his mother who gave 
a history that the child had had fever 
and a swollen abdomen which had de- 
veloped in the preceding twenty-four 
hours, causing the child to be very 
fretful. 

The patient’s mother was 21 years 
of age and was well. The 26-year-old 
father was estranged from the mother 
but when last seen was in good health. 
There was a history that four of the 
father’s brothers died in infaney but 
the cause was not known and could not 
be traced 

The past history revealed that the 
child was delivered at term after a 
normal labor. He was the third born, 
having an older brother 22 months old 
and a sister + years old. He had ap- 
parently been developing normally un- 
til the onset of the present illness. 

Physical examination on admission 
revealed a well-developed and well- 
nourished Negro boy who was lethargic 
and fretful during the examination. 
The temperature was 104.4° F., the 
pulse 160 per minute, the respiration 
72 per minute, and the weight was 16 
pounds 10 ounces. The blood pressure 
on admission was 150 systolie and 90 
diastolic and ranged between 150/90 
down to 140/80 during the entire hos- 
pital stay. The abdomen was moder- 
ately distended, tympanitie with a 
tender firm mass in the left upper 
quadrant measuring 10 by 12 em., and 
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a similar mass in the right upper quad- 
rant measuring 5 by 6 em. No peris- 
taltie waves were heard on ausculta- 
tion. 

The blood on admission demon- 
strated a hemoglobin of 10 grams and 
a leukocyte count of 10,000 per cubic 
millimeter with 68 per cent segmented 
polymorphonuclears, 4 per cent band 
forms, and 28 per cent lymphocytes. 
A sickle-cell preparation was negative. 
A voided urine specimen was chem- 
ically negative and showed a_ few 
clumps of leukocytes on centrifuged 
microscopic examination. A urine cul- 
ture obtained on admission revealed a 
member of the coli-aerogenes group. 
On admission the nonprotein nitrogen 
was 43 mg. per 100 ¢.c., carbon diox- 
ide combining power 14 meq. per liter, 
potassium 7.0 meq. per liter, and chlo- 
rides 116/meq. per liter. A stool eul- 
ture was negative for enteric patho- 
gens. 

Roentgenographie examinations of 
the chest and long bones were normal 
and a film of the abdomen revealed 
bilateral flank masses. 

In view of the critical condition of 
the patient, a surgical consultation 
was obtained and the impression of an 
acute peritonitis secondary to a_ per- 
forated viscus was entertained, but be- 
cause of the poor status of the patient, 
conservative therapy was advised and 
earried out, using penicillin, strepto- 
myein, and Terramyein in heroie doses. 
A urological consultation was obtained, 
at which time a catheter was inserted 
into the bladder and 50 ¢.e. of residual 
urine was obtained. Two exeretory 
urograms were unsatisfactory due to 
poor exeretion of the media. <A de- 
laved fluid cystogram using 5 per cent 
sodium iodide solution revealed the ob- 
structive factor and ureteral reflux on 
the left (Fig. 1). <A small Folev 
catheter was then left in the bladdcr 
and vigorous therapy in correcting 
electrolytes and fluid balance was con- 
tinued. The patient became afebri 
for five days on catheter drainage, b 
on the ninth hospital day the eat 
eter became oceluded for several hours. 
after which, despite large doses of 
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Chloromyeetin, Terramycin, and strep- 
tomvein, he continued a febrile course 
with inereasing renal failure until he 
died on the fourteenth hospital day. 
Just before death the nonprotein nitro- 
ven was 89 mg. per 100 ¢.¢., carbon di- 
oxide combining power was 14 meq. 
per liter, and the chlorides were 97 
meq. per liter. 

Necropsy was performed six hours 
after death. Pertinent gross and mi- 
croscopie findings were as follows: The 
organs of the urinary system showed 


A, 


Fig. 1.—A, Fluid cystogram of patient 


the right kidney to have fetal lobula- 
tions and was larger than the left, 
measuring 11 by 7 by 3%4 em. The 
pelvis of the kidney was so dilated that 
it considerably exceeded the paren- 
clhyma in size. The left kidney showed 
more pronounced fetal markings. The 
organ was 10 em. in length, 5.5 em, in 
with, and 5 em. thick. On the an- 
terior and outer surfaces of the lower 
half of the kidney, there were numer- 
ous retention cysts which were quite 


large. The renal calyces were greatly 
dilated and contained large amounts of 
green mucoid material. The pelvis on 
this side was tremendously dilated and 
measured 5.6 em. from the kidney sub- 
stance to the outermost portion of its 
circumference. The entire anatomi- 
eal arrangement of the organ was 
severely distorted, the pyramids being 
entirely obliterated. 

The ureters were very tortuous, long, 
widely dilated, and both became larger 
in the distal portion and at one point 





Case 1, showing trabeculated bladder and 


ited posterior urethra. B, Delayed cystogram showing ureteral reflux and mass in left 


reached a circumference of 3.0 em. 


(Fig. 2). 

The bladder was markedly enlarged 
and thickened. The ureteral orifices 
were inereased in size but were in the 
usual position. 

A number of prostatic duct openings 
were observed in the dilated posterior 
urethra. At its widest portion the 
verumontanum measured 5 by 4 mm. 
At its lowermost portion, a particu- 
larly interesting arrangement was no- 
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: 

Fig. \utopsy specimen of the entire urinary tract. Note the dilated and tortuous ureter 
ind the marked hydronephrosis f 
t 





Fig \utopsy specimen of the urethra; arrow points to the urethral valve 
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_ Fig. 4.—A, Kidney showing hyalinized glomeruli, atrophic tubules, and increased interstitial 
fibrosis, consistant with chronic pyelonephritis. 8, High-power view of glomerulus with 
thickened Bowman's capsule. 





Fig. 5.—Arrow points to the slitlike lumen of the urethra in the region of the valve. 











bo 
bo 


THE 


tieed. A ridge continuous below the 
verumontanum divided into two prom- 
inent forklike processes which attached 
themselves closely to the entire urethral 
circumference instead of folding out 
gradually on the posterior wall of the 
membranous urethra (Fig. 3). The 
mucosa of the dilated prostatic urethra 
and the anterior urethra was markedly 
congested and resembled that of the 
bladder in appearance. 

The microscopic sections of the kid- 
neys revealed a typieal picture of com- 
pression due to hydronephrosis. Nu- 
merous polymorphonuclear neutrophils 
were found throughout the renal inter- 
stitial tissue, some in massive aceumu- 
lations. The renal tubules were under- 
going necrosis and were atrophic. The 
glomeruli were widely separated and 
greatly reduced in number and Bow- 
man’s eapsule was thick and fibrosed. 
The interstitial connective tissue was 
inereased and the picture was that of 
chronie pyelonephritis (Fig. 44 and 
B). 

Microscopic sections of the verumon- 
tanum were interesting, in that, by the 
use of van Gieson’s stain, it was ob- 
served that while there was a sprink- 
ling of museular elements throughout, 
the lower portion was made up mostly 
of connective tissue fibers. Cross see- 
tion at the point of obstruction showed 
a very small slitlike lumen lined with 
stratified epithelium, resting on a felt- 
like base under which there was a very 
thick mucosa (Fig. 5). Surrounding 
this there was an extensive area rather 
densely arranged, made up of connec- 
tive tissue and smooth muscle fibers. 
The section of prostate showed hyper- 
plastie figures. The final pathological 
diagnosis was valvular obstruction of 
the urethra at the bulbomembranous 
junction (type 1). 

Case 2.—L. L. P. (No. 193545), aged 
22 months, was referred to the pedi- 
atrie eclinie on Oct. 1, 1953, after his 
younger brother had died one week 
earlier with posterior urethral valves 
as the etiological factor. Questioning 
of the mother revealed that the pa- 
tient had had frequeney and a narrow 
stream all his life. The child was de- 
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livered at term, and other than se 
eral episodes of diarrhea and diaper 
rash, the child had been in good healt) 
sinee then. 

Physical examination revealed a 
well-devcloped, well-nourished, chubby, 
Negro boy who appeared quite healthy. 
The temperature was 100.4° F. ree- 
tally, the pulse was 100 per minute, 
respirations 30 per minute, and the 
blood pressure varied from 84/50 to 
115/60. The patient weighed 22 
pounds. The remainder of the physi- 
eal examination was not remarkable. 
(Cystoscopy, performed under drop 
ether anesthesia, revealed a type 3 or 
‘‘iris’’ type of valvular deformity 
proximal to the verumontanum. The 
bladder was markedly trabeculated 
and the residual urine determination 
was less than 5 ¢.c. <A fluid eystogram 
revealed a small bladder without de- 
monstrable reflux, although the pos- 
terior urethra was dilated, very similar 
to that seen in the case of his brother 
(Fig. 6 A). Exeretory urography re- 
vealed slight dilatation of the pelves, 
calyees, and ureters bilaterally (Fig. 
6 B). Urinalysis revealed a grade IV 
puria, and a culture of the urine re- 
vealed coli-aerogenes and Pseudomonas 
aeroginosa. The hemoglobin on ad- 
mission was 11 grams and the leuko- 
cyte count was 15,150 eu. mm. with an 
essentially normal differential count. 
Blood nonprotein nitrogen was 31 mg. 
per 100 ¢.c., creatinine 0.8 mg. per 100 
¢.c., earbon dioxide combining power 
16 meq. per liter, and chlorides 89 meq 
per liter. 

On the fifteenth hospital day a retro 
pubie exploration of the posterior 
urethra was done and the iris-typ: 


valve was excised. A No. 16 Frene 
Foley eatheter was brought out th 
dome of the bladder and a No. 12 


French Foley catheter was left in tl 
urethra as a splint. The postoper: 
tive course was stormy, requiring a r 
positioning of the suprapubie tube, bu 
on the seventy-eighth hospital day, th 
patient was discharged from the hos 
pital with a nonprotein nitrogen « 
38 mg. per cent. Subsequent visits 1 


the outpatient clinie revealed that th 











child was growing normally and that 
the upper urinary tract was function- 
ing well, as demonstrated by excretory 
a urography six months after his dis- 
charge from the hospital. 

a On June 2, 1954, a transurethral re- 
section of the contracted vesical neck 
was done and a tag of the urethral 


C valve was exeised, using the No. 16 
&, French Braasch-Bumpus punch. The 
e patient still wears the suprapubie tube 
- as an emergeney outlet. 


Young, depending upon their relation- 
lip to the verumontanum to which 
ost valves are attached at some point. 
ie most common type extends from 

end the 

but they may extend from 


e anterior of lateral wall 


ype 
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the posterior portion of the verumon- 
tanum to the vesical outlet (type 2). 
The diaphram or ‘‘iris’’ (type 3) may 
be seen in varying positions in rela- 
tionship to the verumontanum, which 
in itself is generally anonymous, being 
either 
placed. 


elongated, enlarged, or mis- 


The embryological etiology of pos- 
urethral 


uncertain. 


terior valves is 





A. B. 

Fic. 6. i, Fluid cystogram of patient in Case 2, showing a dilated posterior urethra, 
milar to that seen in his brother. 3B, Excretory urogram on patient in Case preoper- 
tive 

COMMENT Tolmatschew, Lindeman, and Welchens 
; Ta ‘ hey aro +} , Tar 

Valves of posterior urethra have believe that they are simply over- 

en classified into three types by 8towth or hypertrophy of normal 


folds. Bazy’ proposed that the per- 
the 


was the etiology, while Lowsley 


sistanee of urogenital membrane 


ad- 
vanced the theory of anomalous wolf- 
fian and miillerian duct developments. 
Watson* 


in 1918 was able to demon- 














214 


strate in sections of the verumontanum 
14-week-old fetus fibrous strands 
the 
tanum with the roof of the urethra. 


of a 
connecting the tip of verumon- 
The diagnosis is confirmed by fluid 


eystography with refluxing ureters 
many times when excretory urography 
poor or delayed renal 


Urethrocystoseopy per- 


reveals only 
funetion. 
formed by a direct vision instrument 
confirms the diagnosis when the valves 
are seen, 

The pathological changes found on 
urological investigation are those com- 
monly seen with infravesical obstrue- 
The valvular effect of the mem- 
branes produces a ballooning out of the 


tions. 


cusps with the coneave surface always 
the bladder. Fluids injected 
urethrally, therefore, are almost never 


toward 


obstructed from flowing into the blad- 
der. The posterior urethra proximal 
to the valves almost always becomes 
dilated and continuous with the blad- 
der, a fact that can be usually demon- 
with the ap- 
pearance of the valves, if after a radio- 


strated along cresentie 
paque fluid is injected into the blad- 
der, the patient is placed in an upright 
the The de- 
trusor becomes hypertrophied, cellules 
appear in the bladder, and in almost 
are 
Early, the bladder capacity 


position for exposure. 


every case, the ureteral orifices 
patulous. 
usually varies inversely with the de- 
gree of hydroureter and hydronephro- 
the bladder 


valvular obstruction usually comes late 


sis. Distention of from 
with only approximately 20 per cent 


of children in a large series of cases 


reported carrying over 4 oz. of resid- 
ual urine in the bladder.* The ureters 
markedly elongated, kinked, 
and distended, even to the size of the 
with the left renal unit most 
often the one more greatly involved. 


become 


colon, 
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With the intervention of infection. 
this process is accelerated, causing tive 
thin-shelled renal parenchyma to wun- 
dergo even further atrophy. Progres 
sive renal damage, as demonstrated hy 
phenolsulfathalein exe retion tests, 
progresses until the obstructive factor 
or factors are removed. Patients with 
marked valvular obstruction 
live longer than 10 years, although we 
have recently seen a 23-year-old pa- 
tient who died of renal insufficiency 
from this condition. 


*« *, irc 
rare\y 


Hypertension as oceurred in one of 
our eases occurs only with marked 
glomerular damage, but is rarely found 
in valvular obstruction where the dam- 
age is chiefly tubular. 

Symptoms of valves of the posterior 
urethra are those of obstruction plus 
renal insufficiency, uremia, and usually 
infection. The symptoms when ecare- 
fully obtained, date back to birth and 
are urinary frequency, dribbling, and 
dysuria, which unfortunately is most 
often mistaken for enuresis, until the 
child is 3 or 4 years old. Unless in- 
fection intervenes, most of these pa- 
tients have marked irreversible changes 
before they are first seen. Even when 
the diagnosis is made at time of birth 
in many cases, the damage is severe 
as renal function begins with the fifth 
month in 
further evidence that the fetus voids 
during the later period of his int: 
uterine life. 


utero and the damage is 


I 


Treatment of these patients may 
by either transurethral resection 
the indicated by Youn 
Campbell, and others or the retropub 
approach as advocated by Millen a 
Burns. The perineal approach as su 
gested by Young in 1919 is a thi 
operation available. Surgery shou 
be delayed long enough to allow ren: 


valves as 
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inetion to improve and any acute in- 

ction to subside. The generous use 

antibiotics and chemotherapy both 
before and after surgery is advised, 
along with vigorous regulation of the 
electrolytes and fluid balance. 

Prognosis depends upon the degree 
of permanent renal insufficiency but 
many of these patients, if relieved of 
the obstruction and are maintained 
with a sterile urine, ean live healthy 
and productive lives. Unfortunately 
the majority when first seen have ad- 
vaneed renal damage which makes the 
prognosis guarded, to say the least. 

As indicated by these case reports, 
congenital deformities in the urinary 
tract may oceur in siblings, as demon- 
strated recently by Lattimer’® in iden- 
tieal twin boys with glandular hypo- 
spadius and meatal stricture. When a 
child with congenital malformation is 
found, questioning of the parents con- 
cerning the other children should al- 
ways be done, and if any urological 
symptoms are present, excretory urog- 
raphy should be performed, followed 
hy other urological investigation if 
necessary. Only by such investigation 
as this was our second ease found early. 


SUMMARY 


A ease report of two brothers is 
presented, both of whom had posterior 
urethral valvular obstruction. The 
vounger brother’s eondition was con- 
firmed by necropsy and the older sib- 


ling, whose case was discovered 
through direct inquiry of the mother, 
was determined at cystoscopy and then 
corrected surgically. A review of the 
historical background of urethral 
valves is given followed by a brief dis- 
cussion concerning the diagnosis and 
management of this condition. When 
a young patient with a_ urological 
anomaly is found, the parents should 
always be questioned concerning the 
siblings. 
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A METHOD FOR THE MAINTENAN( 
TURE DURING BLOOD EXCILAN 


CHARLOTTES\ 


HILE the exehange of blood in 

the erythroblastotie infant con- 
stitutes a safe and lifesaving proce- 
dure, it must, nevertheless, be looked 
upon as one involving no small degree 
of stress. Among other measures for 
minimizing such stress, the main- 
tenance of a normal body temperature 
during the exchange appears highly 
desirable from the most fundamental 
physiologie standpoint. 

Having been repeatedly  disap- 
pointed with the efficiency of impro- 
vised measures to this end, ineluding 
the use of hot-water bottles and the 
prewarming of the flask of donor 
blood, a study of more reliable meth- 
ods was undertaken, resulting in the 
design, test, and routine use of the 
apparatus deseribed. 

The equipment consists of an elee- 
trically heated exchange table in the 
form of a thermostatically controlled 
water bath, together with a constant 
temperature water-jacket for the blood 
flask. Both are maintained at 37° C. 
Table and flask holder are of stainless 
steel. The use of the apparatus has 
been found so eminently satisfactory 
that it was thought desirable to make 
the details of its design available to 
others. The table, with its oxvgen and 
humidifying tent of plastie material, 
readily accommodates infants of vary- 
Si the Departments of Physiology and 
Pediatrics, University of Virginia Medical 


School 


216 


K. L. Corey, Pu.D., J. B. Woop, M.D., C. C. DonrGan, M.D., AND 
M. Brrpsonc, M.D. 


‘Ek OF NORMAL BODY TEMPERA 
ik IN THE NEWBORN INFANT 









































MILLE, VA. 


ing sizes and requires little storags 
space in the treatment room. Thx 
table has been used in performing ap 
proximately nine exchange procedures 
to date without perceptible change in 
the patients’ temperature and with 
most satisfactory results in each in- 
stance. 

Fig. 1 shows the details of the 
design. Dimensions were established 
through measurement of infants in the 
nursery and further checked by means 
of a preliminary wooden “mock-up.” 
Cost of the electrical equipment totaled 
less than sixty dollars, the metal work 
being done by tinsmiths in the hos 
pital shops. Fig. 2 shows the equip 
ment in use. 

While the design has proved highly 
satisfactory in the hands of our 
pediatric staff, many improvements 
will doubtless suggest themselves. For 
example, a means for the rapid empty- 
ing of the water-jacket would be very 
desirable. At present, however, mem- 
bers of the house staff have expressed 
reluetanee to dispense with the table 
while this modifieation might be made, 
since need for its immediate use might 
arise. 

ADDENDUM 

Since this paper was written, this 
apparatus has been found most val- 
uable in handling shock problems of 
any nature. 














COREY ET AL.: MAINTAINING BODY TEMPERATURE DURING BLOOD EXCHANGE 217 


a yew TENT DIAL THERMOMETE 


eae aagpePeen 
a STOPPERS 
LID . 


t\ 

( sa & . 
~ & : 

{ ™s 
Mig < 

A \_\y SKIRTING f HANDLE \ 


J ae 




















THE RMO-REGULATOR 


DIAL BAIL 















THERMOMETER . 
THERMO- _soor/ _/ 
REGULATOR? STOPPER RESTRAINT 








HEATING UNIT 





tos 


YW 














blood-warming unit, and oxygen tent. 


Fig. 1.—Details of the Virginia exchange table, 





Fig. 2.—The Virginia exchange table in use. 








CARBONIC ACID GAS AS A CONTRAST MEDIUM IN THE 
RADIOGRAPHY OF INFANTS AND CHILDREN 


BERNARD S. Epstern, M.D. 
New Hype Park, L. I., N. Y. 


Fest the desirable attributes of while the drink was poured into a 
radiographic contrast media are’ glass. The surface conditions of the 
that the& be readily available, inex- receptacle as well as contact with th: 
pensive, and easily administered. The atmosphere may favor rapid libera 
average child is willing to coneede tion of gas. 
these advantages to a bottle of any r a — ~~ 
‘amili + | : There are two fields of usefulness fo: 
lamillar carbonate soit veverage. . . . . . 
: — carbonated drinks in pediatrie radiol 


During the past years we have fre- 
ogy. The 


a first is distention of th 
quently employed this method of in- , : 

stomach with gas as an aid to visual 
izing the kidneys. The control film is 
taken, and before going on with th« 
urography, the bottle of soda is prom 
inently displayed to the child as a re- 
ward for good behavior. The average 


troducing gas into the stomach for 
contrast purposes, and have found it 
a useful aid to radiologic examination. 

The average carbonated beverage 
contains 3.5 ¢.e. of earbon dioxide gas 

‘ seems to welcome the idea that some 
thing pleasant will follow the painful 
experience. The patient is permitted 
to drink his bottle just before the sue 
ceeding films are exposed. We hav 
noted no impairment of kidney vis 
ualization after the administration o/ 
the fluid. The renal pelves and ealyces 
are brought into sharp relief by the 
elimination of overlying gas shadows, 
which are displaced by the distended 
stomach (Figs. 1 and 2). 


ministering 100 ¢.c., approximately 
350 ¢.e. of earbonie acid gas is lib- 
erated within the stomach. At body 
temperature a somewhat greater vol- 
ume of gas is made available. It is ad- 
vantageous to let the patient take the 
drink at room temperature rather than 
chilled. One of the manufacturers of 
a popular soft drink suggested that 
the patient be permitted to drink di- 
rectly from the bottle inasmuch as 


some of the carbon dioxide was lost 4 ae 
- - In the radiography of infants, th 


From the Department f Radiology, The . 
Long Island Jewish Hospital. ~Ss @arbonated beverage may be given 








Fig. 1 A, Intravenous urogram four minutes after injection of 15 c.c. of Diodrast com- 
pound solution in a 10-year-old boy who had been operated upon in infancy for a myelo- 
meningocele in the lumbosacral region. The renal pelves and calyces are obscured by over- 
lying gas and fecal shadows. B, Same patient as A, ten minutes after Diodrast. The patient 
had been given 150 c.c. of a carbonated beverage three minutes before this film was taken. 
The stomach is distended with carbonic acid gas, and the kidney pelves and calyces are seen 
to better advantage than on the previous film. 

Fig. 2.—A, Intravenous urogram made five minutes after the injection of 15 c.c. of Hypaque 
in a 4-year-old child The kidney pelves are obscured by overlying gas shadows. B, Same 
patient as A, ten minutes after injection and three minutes after drinking 100 c.c. of a 
carbonated beverage at room temperature. The dilated stomach permits better visualization 
of the renal pelves and calyces. A double kidney pelvis is seen on the left side. 


218 

















EPSTEIN : CARBONIC ACID GAS AS CONTRAST MEDIUM IN RADIOGRAPHY 219 


. tp. 





‘ig. 1.—(For legend, see opposite page.) 





Fig. 2.—(For legend, see opposite page.) 
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through a bottle. At one time we at- air entered the lesser bowel rapid 
tempted to distend the stomach of in- The end result was a relatively poorly 
fants by inserting a Levin tube and distended stomach and a lesser bowel 





Fig. 3. 4, A hairpin is present in the left upper quadrant. B, Same patient as A, aft: 
drinking 150 ¢c.c. of a carbonated beverage The hairpin moves freely from the fundus to tl 
antrum with change in the position of the patient. 
insufflating the air with a syringe. Un- pattern even more difficult to cope wit 
der such circumstances the distention than before the procedure had _ bee 
of the stomach was transitory, and the started. When a carbonated beverag 
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used, the gastrie dilatation usually 
persists for a sufficiently long time to 
obtain abdominal 
roentgenograms over about a half-hour 


adequate — serial 
period. 

Another field for 
trast is the identification of ingested 
bodies, as pointed out by 

Not infrequently a question 
arises whether the foreign body is in- 


useful gas con- 
foreign 
Roberts.” 
side or outside the stomach. By means 
of gas distention and films made in the 
anteroposterior and lateral projections 
it is possible to identify an object in 
relationship to the walls of the stom- 
ach. Such a ease is illustrated (Fig. 
3) in which a hairpin moved freely 
within the gas-distended stomach. 
This technique is not as applicable 
Dilatation of 
the stomach with carbonie acid gas, as 
a rule, is insufficient to aid in the vis- 
ualization of the kidneys in adults be- 


to adults as to children. 


cause the degree of distention is such 
that the kidney areas are not covered 
by the stomach. Carbonie acid gas dis- 
tention of the stomach does find a defi- 


nite field of usefulness in the portrayal 
We keep a sup- 
ply of sparkling water available for 


of the gastrie cardia. 
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this purpose, and if a question as to 
the configuration of the fundus arises, 
the examination is supplemented with 
erect stomach films after the ingestion 
of about 150 ¢.c. of sparkling water. 
We have been informed! that sparkling 
water contains from 4.5 to 5.0 ee. of 
carbonic acid gas per cubie centimeter 
of liquid, thereby affording a slightly 
greater degree of distensibility than 
be obtained with flavored bever- 
If an inadequate amount of gas 
in relation to the size of the stomach 
Levin tube 
is passed and the stomach distended 


ean 


ages.! 
limits the examination, a 


with air under flv srosecopie control.® 


SUMMARY 


The use of carbonated beverages at 
room temperature has been found help- 
ful in the radiography of the kidneys 
and stomach in infants and ehildren. 
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METHEMOGLOBINEMIA IN AN INFANT 


ASSOCIATED WITH APPLICATION OF A TAR-BENZOCAINE OINTMENT 


NATHAN GouuBorr, M.D.,* anp D. J. MacFapyen, M.D.** 
SASKATOON, SASKATCHEWAN 


M ETHEMOGLOBINEMIA in in- 
fre- 


quently and has occurred unexpectedly 
Immediate 


fants has been reported 
from a variety of causes. 
recognition is often essential to avoid 
a fatal outeome. Proper treatment is 
usually so simple and successful that 
the condition must be thought of in 
any ease of cyanosis without an obvious 
cause, 

Methemoglobinemia may result from 
ingestion, inhalation, or absorption of 
many substances. ** It has been 
reported as far back as 1886 to occur 
by absorption through the skin as a 
result of the use of diapers freshly 
stamped with aniline dye,‘ and similar 


eases have been reported since. 
Shoe dye containing aniline or nitro- 
benzene has similarly caused methemo- 
globinemia via skin absorption.* How- 
ever, despite a fairly wide search of 
the literature and correspondence with 
a few authorities on the subject, no 
report could be located of a methemo- 
globinemia associated with the applica- 
tion of therapeutic ointments. The 
only eases involving ointment resulted 
from the ingestion of an anti-gas prep- 
aration.® 

The following is believed to be the 
first case reported where it appears 
likely that the ointment used in the 
treatment of an infantile eezema was 





*Address: 412 
**At present: 
stitute of Canada 


Birks Building. 
Fellow, National Cancer In- 


the cause of methemoglobinemia, al 


though the actual etiological constitu- 
ent has not been definitely ascertained. 


CASE REPORT 

EK. S., a male infant, aged 3 months, 
was admitted to the City Hospital on 
Nov. 12, 1954, suffering from a ver) 
extensive and severe eczema involving 
most of the body, face, and sealp, with 
associated marked pruritus. 

The ¢ondition had been present since 
one month of age, gradually becoming 
worse, but with short periods of im 
provement. He was treated with 
several ointments by his family physi 
cian. 

The infant had remained in 
good general health and gained weight 

He was born in a country hospita! 
after a normal pregnancy and labor 
Birth weight was 8 pounds 13 ounces 
He was breast fed until one week be 
fore admission, when he was given 2 
formula of evaporated milk 8 ounces, 
water 18 ounces, and corn syrup 2 
tablespoonfuls. A multiple vitamin 
concentrate, six drops daily, was also 
given. 

Family history was noneontributory, 
except that the mother had had a mild 
“eezema” off and on since 14 years o! 
age. Four siblings were in good health 

Examination on admission disclosed 
a well-nourished, well-developed infant 
weighing 13 pounds 14 ounces, norma 
except for the widespread eczema in 
volving most of the body, face, and 


scalp. The lesions were dry and ery 
thematous. No obvious infection was 
noted. 


The hemoglobin was 85 per cent (15.2 
grams); red blood count 4,500,000 
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white blood count 25,600; differential : 
polymorphonuelears 20.5 per cent, 
rliabdoeytes 4.0 per cent, lymphocytes 
42.5 per cent, eosinophils 27.5 per cent, 
basophils 0.5 per cent. Examination of 
the urine revealed albumin and sugar 
negative; microscopic: negative. 

Treatment was given as follows: 

(1) Pragmatar* ointment to scalp, 
t.i.d., after removal of crusts with 
mineral oil. 

(2) Hydrocortisone 1 per cent in 
Kucerin ointment to face and right 
side of body and limbs. 

(3) Derm ecream,t a Canadian prod- 
uct, to the left side of the body and the 
left limbs, applied liberally at least 
twiee a day, covered by linen and 
bandaged. After the first thirty-six 
hours, the skin was left exposed. This 
ointment eontains, according to the 
manufacturer, crude coal tar 244 per 
cent, titanium dioxide 74% per cent, 
zine oxide 7144 per cent, calamine 
(B.P.C.) 24% per cent, cetyl trimethyl, 
ammonium bromide 1 per cent, and 
henzocaine 5 per cent, in a_ special 
water-soluble base. 

(4) Terramyein 33.3 mg. intra- 
museularly was administered O.H. xii 
for three doses. 

(5) Elixir of phenobarbital, 1 dram, 
was given two to three times daily. 

Restraints were used to avoid scratch- 
ing, and plastic sheets were used over 
the mattress. 

Formula on admission was evap- 
orated milk 12 ounces, water 18 ounces, 
corn syrup 2  tablespoonfuls, with 
added feeding of ripe banana and 
applesauce. 

On the day after admission, a mod- 
erate diarrhea developed with loose 
vellow stools. Vomiting occurred once. 
Stools had been normal before this. 

Regular feedings were discontinued 
November 14 and weak tea was offered. 
Qn the following day, a formula of 
vaporated skim milk and water, equal 
arts, was fed, with Appella Mush, 1 
0 2 tablespoonfuls before each bottle; 

*Smith, Kline and French. 

tIngram and Bell Ltd. 


and on November 16, Arobon, 2 tea- 
spoonfuls to 4 ounces formula was 
added. Kaopectate and neomycin,* 1 
dram, q.i.d., were also given orally. 

Diarrhea continued with five to ten 
loose stools daily. The infant, how- 
ever, did not appear ill or dehydrated 
and maintained his weight. 

The skin responded rapidly and 
equally well on both sides of the body, 
and on the face and sealp. 

Stool culture, November 15, revealed 
growth of coliform and hemolytie coli- 
form organisms. 

On the morning of November 17, 
the fifth day after admission, about 
10:30 a.m., the infant became cyanotic 
quite suddenly. Respirations ap- 
peared gasping but not rapid. Vomit- 
ing occurred once, and he appeared 
critically ill. He was immediately 
transferred to an oxygen tent and the 
ointment rapidly cleaned off, the last 
application having been one hour 
earlier. 

The grayish blue cyanosis of methe- 
moglobinemia appeared, typical of 
that seen frequently in infants under 
2 months of age, given well water 
with a high nitrate content.’ ™ 

The water given to this infant was 
city water with a low nitrate content. 

Methylene blue 1 per cent, 1.5 to 2 
¢.c., Was injected into a scalp vein at 
10:50 a.m. Within thirty minutes 
there was a marked improvement, and 
by forty-five minutes to one hour the 
infant was a welcome pink in color and 
appeared normal. 

A specimen of blood was obtained 
with some difficulty a few seconds after 
the methylene blue was injected. It 
appeared chocolate brown, and was 
sent to the Provincial Laboratory at 
Regina, Saskatchewan, for methemo- 
globin determination. This was per- 
formed in about twenty-four hours and 
was reported as 55 per cent of the he- 
moglobin content. It was felt that 
doubtless the true methemoglobin was 
closer to 80 per cent or more at the time 
the infant was severely cyanotic. Fur- 
thermore, the methylene blue had been 
administered just before the specimen 


*Upjohn, 
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of blood was taken, and there was a 
delay of twenty-four hours in estima- 
tion. 


The infant remained well. The 
bowel movements next day varied 
from formed to soft. The skin re- 


mained greatly improved. 

On November 18 the hemoglobin was 
eent (12 grams); red blood 
eount 4,060,000: white blood count 
12,700; differential: | polymorphonu- 
clears 34 per cent, rhabdocytes 7.5 per 
cent, lyvmphoeytes 41.5 per cent, mono- 
cytes 10 per cent, eosinophils 6.5 per 
cent, basophils 0.5 per cent. X-ray of 
the chest on the same day was reported 
to be negative. 


77 “per 


DISCUSSION 


This infant with severe atopic eczema 
confronted us suddenly with a severe 
resulting from 
Fortunately, ae- 


eyanosis and anoxia 
methemoglobinemia. 
quaintanee with the picture of this 
condition resulted in prompt therapy 
with intravenous methylene blue, and 
a tragic outcome was averted. 
The immediate impression was that 
the Derm 
liberally to 40 per cent or more of the 


Cream ointment applied 
body was the most likely cause of the 
methemoglobinemia. 

The ointment contains 244 per cent 
erude coal tar, and coal tar derivatives 
having frequently been incriminated, 
the crude coal tar was considered to be 
the most likely toxie agent here. 

Coal tar is a by-product in the de- 
structive distillation of eoal, and con- 
tains the following constituents": ben- 
zene, toluene, naphthalene, anthracene, 
xylene, and other aromatic hydroear- 
bons; phenol, eresol, and other phenolie 
bodies; thiopentene; ammonia, pyri- 
dine, and some other organie bases 
vary, the proportions depending on 
the method of producing the coal tar. 

Despite an extensive search of the 
available American and English litera- 
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ture, no report could be foun 
where crude coal tar cause: 


methemoglobinemia. Crude coal ta 
is widely used as a most effective agen 
in the treatment of infantile and othe: 
eczemas and has been applied ove: 
large areas of the body. If it could 
eause methemoglobinemia, it is difficult 
to understand why no previous re 
port has been made. 

Different 


coal 


that 


noi 


authorities advise 
crude tar ointment 
be applied over 25 per 
others, to over 50 per 
body.'* Standard texts of 
and dermatology discuss very briefl) 
the toxie effects, and mention only 
photosensitization and phenol absorp- 
tion with kidney damage. 
Brown and Tisdall" in their text state 
that the tar ointment they prescribe 
may be applied to at least one-half of 
the body surface without fear of toxic 
Their ointment is 


should 
and 
cent the 
pediatrics 


cent,'* 
of 


possible 


phenol absorption. 
very similar to Derm Cream and con- 
tains 2.5 to 5 per cent erude coal tar 
but Nupereaine 1 per cent instead of 
benzoeaine. 

Benzocaine 5 per cent is also present 
this infant. 


in the ointment used in 


Benzocaine is an aromatic amine, but 
the amino group is very stable, '° as 
compared with aniline and its deriva- 
tives. It has never been reported as 
causing methemoglobinemia. 

Hydrocortisone 1 per cent in Eucerin 
was applied to one-half the body three 
times daily. It was found that, due to 
the squirming of the infant, this oint- 
ment and the Derm Cream were inter- 
mixed over a wide area. 

According to Selye,’® the inerease in 
capillary permeability caused by stress 
is largely prevented by adrenocortical 
extracts or ACTH. The spreading of 
intradermally injected dyes is acceler- 
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ated by adrenalectomy and inhibited 
procedures which 


This suggests 


bv cortisone or 
cause ACTH discharge. 
that hydroeortisone did not 
absorption from the applied ointment. 


increase 


Whether hydrocortisone, in combina- 
tion with any of the substances used, 
may be responsible for the rise of a 
pathological process which could 
have eaused the methemoglobinemia 
is not known. 

The Pragmatar ointment 
4 per cent crude coal tar distillate but 
was used only on the sealp and was 
factor in 


eontains 


not considered a this case. 

The diarrhea, which developed the 
day after treatment was_ instituted, 
improved rapidly after discontinuance 
of the Derm Cream. It seems unlikely 
that it was related to the 
globinemia, nor does it appear to fit 
the picture of so-called enterogenous 
entity 


methemo- 


methemoglobinemia, '»*** — an 

which is not wholly accepted. 
Other previously described causes 

is well known 


were considered. As 


methemoglobinemia has been caused 
by sulfonamides, especially sulfanila- 
mide. It has also been caused by 
phenacetin, acetanilide, aminophenols, 
aniline dyes, nitrobenzene, wax cray- 


ons, shoe dyes, potassium chlorate, bis- 


muth subnitrate, nitrates, and many 
other substances.’'?}* None of the 
above could be ineriminated in this 
case, 


None of the medications used inter- 
These included 
with 
City water 


nally were suspect. 
Terramyein, Kaopectate 
myein, and phenobarbital. 
low nitrate content was 
feeding. No freshly 
stamped linen was used. No other in- 
fants have been similarly and unex- 
affected in this hospital. 


neo- 


with a safe, 


used in the 


pectedly 
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There reason to suspect the 
congenital or familial 
binemia which has been deseribed. 


was no 
methemoglo- 


We feel that the coal tar-benzocaine 
ointment was the most likely factor 
in causing the methemoglobinemia. 

We also considered that a project 
attempting to reproduce the condition 
in susceptible animals, with the use of 
the same ointment, would be valuable, 
but facilities for adequate animal re- 
Ilowever, 
coated 


search were not available. 
one kitten was shaved 

daily with the Derm Cream and hydro- 
cortisone 1 eent in Eueerin. 
Methemoglobin estimations were per- 


and 


per 


formed spectroscopically every two 
days. The kitten became toxie and 
listless and was sacrificed on the 


seventh day, but no inerease in met- 
hemoglobin was demonstrated. 


SUMMARY 
described of methemo- 


infant with 


A ease is 
globinemia in an 
atopie eezema. 


severe 


This infant, on the fifth day after 
treatment was initiated, became eriti- 
cally ill, cyanotic, anoxic, and almost 
died. Methylene blue, 1.5 
of a 1 per cent solution intravenously, 


to 2 ee. 


resulted in a dramatic cure. 

The treatment of the 
cluded application of an ointment con- 
taining 214 per cent crude coal tar 
one-half the body and 1 


eezema in- 


to almost 


per cent hydrocortisone in Eucerin 
to the other half. The possibility 
that this ointment caused the condi- 


tion is considered. 

This case re-emphasizes that aware- 
and recognition of methemo- 
globinemia as a cause of unexplained 
‘annot be too strongly 


ness 


cyanosis 
stressed, as proper treatment may be 
lifesaving. 
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Prematurity or Sin? 


Dee. 11. 1722. A Council of the Churches at Abington, viz of Milton, Dorchester, & 
the north part of Braintrey met & after Publick Hearing of the Case, ... Judged Wm 
Hersey jun. & his wife to have been guilty of fornication before marriage. . . & the said 
Wm Hersey junr said that He never would deny that he had the Carnal Knowledge of 
her body before that day that they were married together: & by Sundry sworn evidences 
it was proved that their first Child had a full grown body Ripe for the birth & long hair 
& hard nails, & Cryd & fed well when it was first born, tho born but five months & nine 
days from its parents marriage, & the women made oath before Justice Edson & the 
Council before we went to the Meeting House, that they believed no Child ever attained 
to such ripenesse & perfections at 5 months & nine days from the Conception. 
RECORDS OF THE First CHURCH AT DORCHESTER 1636-1734. Boston, 1891. 








JIMSON WEED (DATURA STRAMONIUM) 


POISONING 


IN CHILDHOOD 


Jor E. Mircueuyi, M.D., AND FRED N. MircHe.i, M.D. 
CHARLOTTESVILLE, VA. 


N METROPOLITAN areas of the 

United States one is not likely to 
be confronted with poisoning by 
Datura stramonium, Jimson weed, but 
accidental intoxication by this plant 
is not uncommon in rural areas of 
this country, particularly the eastern 
half. During the past five years at 
the University of Virginia Hospital, 
which services a large southern rural 
area, Datura has accounted for ap- 
proximately 4 per cent of pediatric 
patients admitted because of ingestion 
of a toxie substanee. Although dis- 
tinetly less frequent than kerosene or 
salicylate intoxication, Datura has had 
about the same incidence as lead, bar- 
biturates, aleohol, rodenticides, and in- 
secticides as a source of poisoning dur- 
ing this period. 

The alkaloids, 
pine, and hyoseine, are contained in 
every part of the Jimson weed. De- 
pending on the part examined, the 
amount will vary, but a value of 0.25 
per cent has been found to be the min- 
imum total quantity assayed.’ The 
predominating alkaloid is hyoseya- 
mine, with lesser amounts of the other 
two alkaloids. The symptoms pro- 
duced by ingestion of the vegetation 
are not unlike those resulting from 
overdosage of these three alkaloids 
either singly or in combination. The 
plant is an annual one originally 


hyoseyamine, atro- 


From the University of Virginia Hospital, 
Department of Pediatrics, University of Vir- 
ginia School of Medicine. 
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found in this country only in the 
southern states, but as early as 1797 
it was described by Barton as having 
spread into Pennsylvania where it was 
looked upon as a curiosity.2 Since 
then it has become rather generalized 
in its distribution throughout the 
States. Species of Datura are also 
found in most parts of Europe, Asia, 
Africa, and South America. 

The plant, which may attain a 
height of 3 to 6 feet, has a fetid odor. 
The leaves are dark green, sessile, 
large, measuring up to 4 to 6 inches, 
and have a deeply 
indented margin. The leaves have a 
bitter, nauseating taste. A five-lobed, 
white, trumpet-shaped flower, which 
blooms from May to July, is produced 
and develops into a four-valved spi- 


pointed, angular, 


nous capsule containing many tiny, 
flattened, blackish-brown seeds _at- 
tached to a central placenta. 

Since the plant grows wild around 
dung-heaped barnyards, along road- 
sides, ditches, and other marginal 
areas, it is readily available for a child 
to taste or eat. The leaf is frequently 
used in home medicinals as a tea. It 
is this home medicinal use that has 
accounted for the majority of our 
cases. 

Jennings® has reviewed some of the 
long history of poisoning from Jimson 
weed and mentions a group of men‘ 
under Captain John Smith who, dur- 
ing the Bacon Rebellion in 1676, ate 
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the leaves in a salad and exhibited 
marked symptoms shortly thereafter. 
These are probably the first recorded 
eases of Datura poisoning in this eoun- 
try. Professor Barton later mentioned 
the cases of three British soldiers who 
ate Jimson weed, having mistaken it 


“ec 


for “lamb’s-quarters” (Chenopodium 
album). “One became furious and ran 
about like a 
seized with genuine tetanus of which 
he died. The fate of the third is not 


remembered.” The weed has been used 


madman. <A second was 


in Russia® for inereasing the intoxi- 


eating effect of beer and has a long 
history as being used criminally from 
the in the 


time of Omar Khayyam to the present 


hashish eaters (assassins) 


day in Europe. 

Jimson weed poisoning in children 
was not uncommon a century ago,* and 
it would appear that poisoning from 
this plant is more common now than a 
review of the literature would lead one 
to suspect. Sinee the symptomatology 
is so characteristic as to lead to prompt 
diagnosis when there is a high index 
of suspicion, the following cases ap- 
pear worth reporting in order to re- 
ready 


emphasize Jimson weed as a 


source for accidental poisoning in 


childhood. 
CASE REPORTS 
A Negro family which had been sut- 
fering from persistent upper respira- 
tory infections felt that a laxative 
would be what they needed to help 
themselves over this temporary physi- 
eal inconvenience. They were in 
possession of some dried leaves which 
had been sent to them by a well-mean- 
ing northern relative. The leaves 
were supposed to have a laxative effect 
if used as a tea. An infusion was pre- 
pared by putting an unknown quan- 
tity (“fingerful”) of the leaves into a 
quart of water and boiling until it was 
one-half the original volume. The 
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drinking of this therapeutie brew soo 
produced a group that could vie wit! 
the Mad Hatter’s tea party, for th 
leaves from which the tea had bee: 
brewed were those of D. stramoniun 
or Jimson weed. The first four pa 
tients described here received thei: 
toxic dose from this therapeutic tea 
while two other adult members were 
also affected but are not deseribed. 


Case 1.—L. D., a 6-year-old Negro 
male, drank about 2 ounces of th 
brew. Within thirty minutes he com 
plained of dizziness and shortly be 
came excited to the point of hilarity 
There was rapid breathing noted by 
other members of the family and the 
patient appeared to have lost his mem 
ory. When first seen at the hospital, 
his pulse was 130 per minute, respira 
tions 28 per minute, and body tem 
perature 100.4° F. The pupils were 
dilated and fixed, the mouth dry, the 
lips red, and a generalized blush was 
present. The patient picked at him- 
self and imaginary objects in the air 
and soon became so hyperactive that 
restraints were required. He _ was 
given pilocarpine and sedation on two 
occasions and 144 ounce of magnesium 
sulfate by mouth. His recovery was 
rapid and uneventful. 


Case 2.—L. A., a 13-year-old Negro 
male and brother to Case 1, drank 2 
ounces of the Jimson weed tea. When 
seen at this hospital, the temperatur 
was 98.6° F., pulse 140 per minute, 
respirations 28 per minute, and the 
blood pressure 95/58. He had a facia 
blush, dry skin, dilated pupils, fre 


quent nonproductive expectoration 
rapid, incoherent, irrelevant speech 
and random picking at himself and 


imaginary objects in space. He later 
became delirious and required re 
straints. He improved on sympto 
matie treatment and made an unevent 
ful reeovery. 


Case 3.—E. A., an 8-vear-old Negr 
male and brother of Cases 1 and 2 
also drank about 2 ounces of Jimsoi 
weed tea. When seen at the hospita 


he was found to have a temperature « 
100° F., pulse of 100 per minute, res 
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iirations of 24 per minute. The pu- 
ils were dilated and did not react to 
ight; there was a generalized blush to 
the skin which, along with the mucous 
membranes, was dry. The patient was 
very excited, irritable, and jabbered 
incoherently. After being treated 
with morphine in small amounts and 
pilocarpine, he became rational, but 
the pupils remained dilated for six 
days. His recovery was complete. 

In addition to these children two 
adults and one young adult were ad- 
mitted to the medical service for simi- 
lar difficulties. They were able to re- 
port that within thirty minutes vision 
hecame hazy, then vertigo, xerostomia, 
weakness of extremities, and clouding 
of the sensorium ensued. The latter 
progressed to complete loss of mem- 
ory. All made uneventful recoveries. 


Case 4.—J. F. B., an acutely ill 3- 
year-old Negro male, was admitted to 
the hospital in an unconscious state. 
The first sign of illness had been irri- 
tability followed by a convulsion and 
finally unconsciousness. When seen at 
the hospital, the temperature was 
101.6° F., the pulse 84 per minute, 
respirations 22 per minute. There was 
a generalized blush to the skin, widely 
dilated pupils, and a distended blad- 
der and abdomen. After regaining 
consciousness, the patient was very 
irritable and developed involuntary 
movements of the extremities. He 
gradually improved with supportive 
measures and made a complete recov- 
ery. Later a definite history of Jim- 
son weed ingestion was obtained but 
the quantity was unknown. 

Cas—E 5.—F. S. H., a 4-year-old 
white male, awakened from a nap with 
erying, thrashing of the legs, and fail- 
ire to recognize his parents. He was 
brought immediately to the hospival 
where the temperature was found to 
be 102° F., the pulse 96 per minute, 
respirations 24 per minute, and the 


blood pressure 140/60. He was ex- 
tremely agitated, disoriented, and 
screamed loudly. An _ erythematous 


nacular eruption imposed upon a gen- 
‘ralized blush of the skin was noted 
ind eireumoral pallor deseribed. The 
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pupils were widely dilated and reacted 
sluggishly to light and aceommoda- 
tion. The throat and conjunctivae 
were slightly injected. He was treated 
with intravenous fluids, antibioties, 
and phenobarbital. His recovery was 
uneventful. Later it was learned that 
the patient had eaten Jimson weed 
and the plant was brought in for 
identification. 


Cases 6 AND 7.—H. W. and L. IL, 
both 5-year-old white males, were 
brought to the hospital after having 
drunk an unknown quantity of Jimson 
weed tea. Prior to arrival both had 
been given twenty drops of ipeeae and 
soda with sweet milk, but only one of 
the boys, L. H., had vomited. The 
emesis occurred four hours after re- 
ceiving the emetic. When seen, L. H. 
had a temperature of 99° F., pulse 100 
per minute, respirations 30 per min- 
ute, while H. W. had a temperature 
of 100.2° F., pulse of 100 per minute, 


respirations 24 per minute. When 
seen, L. H. was said to have been 
lethargic, while H. W. was excited. 


Both boys had dilated pupils and dry, 
flushed skin. Both were treated by 
foreing fluids and H. W. received one 
small dose of Seconal. The following 
day H. W. was slightly hyperactive 
but both boys made excellent recov- 
eries. 
DISCUSSION 


The symptoms common to all of 
these cases are the dilated pupils, the 
marked flush of the skin, and the cen- 
tral nervous system disturbances 
which early manifests itself by marked 
excitability in every case. It has pre- 
viously been stated that a maniacal 
form of the poisoning is more likely 
to oeeur from ingestion of the seed, 
whereas a comatose form is usually 
seen when the leaves are the causative 
agent®; however, this would not ap- 
pear to be true in any of these cases. 
It would rather appear that the initial 
reaction is one of hyperirritability and 
delirium which may progress to con- 








230 THE JOURNAL 
vulsions and terminate in coma, de- 
pending upon either the amount of 
drug taken and/or individual idio- 


Other disturb- 
anees seen were involuntary picking 
and, 
ot 


memory. Other symptoms seen due to 


synerasy to the drug.’ 


movements, incoherent speech, 


where possible to ascertain, loss 
the parasympathetic depressant action 
of the alkaloids in Jimson weed were 
tachveardia, xerostomia with expecto- 
ration, bladder distention, visual dis- 
turbances from poor accommodation, 
and injection of the throat and con- 
The acute symptoms usu- 
ally to 


forty-eight hours but mydriasis may 


junetivae. 


subside within twenty-four 


persist for a week or more. 


When ingestion of the plant is 
known or when the patient is seen 
early and the ingestion of Datura is 


suspected, gastric lavage with tannic 
acid (strong tea) or dilute tincture of 
iodine (30 drops in a pint of water) 
should be done to precipitate any alka- 
If the 
patient is seen late, as is usually the 


loid remaining in the stomach. 


case, this procedure is of questionable 
value. During the maniacal or deliri- 


ous stage, sedation with short-acting 
barbiturates or paraldehyde should be 
to prevent self- 
convulsions. As little 


feasible should be 


employed in order 


injury or of 
these drugs as is 
used since central nervous system de- 
pression may occur and require the 
of central 
stimulating drugs. When dry mouth, 


use benzedrine or other 


tachyeardia, or other sympathomi- 


metic responses are distressing, pilocar- 


pine or neostigmine may be used in an 
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effort to control the symptoms. Par 
enteral fluids should be used judi 
ciously in order to maintain prope! 
water and electrolyte balance. 

Since the most usual method of in 
gestion is by teas, infusions, or by 
accident with whole leaf or seeds, it 
is very difficult to determine the exact 
amount that any one patient receives 
However, on the basis that 10 mg. ot 
atropine’ is usually a fatal dose ol 
atropine in a child, and sinee hyoscy 
amine, the principal alkaloid of Jim 
son weed, is somewhat more toxie than 
atropine, the fatal dose would appear 
to be in the neighborhood of 4 to 5 
Gm. of the crude leaf or seed. Much 
smaller quantities are capable of pro- 
ducing distressing and serious symp- 
toms. 


SUMMARY 


Jimson weed intoxication is not an 
uncommon cause of poisoning in chil 
dren. The signs, symptoms, and treat 
ment are discussed and a rough esti 
mate of the fatal dose is made. Seven 
sases of Jimson weed intoxication are 
reported. 
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VISCERAL PAIN ASSOCIATED WITH ABNORMAL 
ELECTROENCEPHALOGRAPHIC FINDINGS IN 
PATIENT AND SIBLINGS 


Report oF ONE CASE OF ABDOMINAL EPILEPSY 


Ropert N. DeVore, LizUTENANT, JUNIOR GRADE (MC) USNR, CHARLESTON, 


S. C., Epwarp L. Cote, Jr., LizuTeNant (MC) USNR, St. PETERSBURG, 


Fia., AND BerNaRD TUMARKIN, LieuTENANT (MC) USNR, Miami, FLa. 


HE following report is that of a 

10-year-old white female who was 
seen in the emergency room and out- 
patient elinie on several occasions 
over a period of three weeks with 
chief complaint of abdominal pain. 
Physical examinations and labora- 
tory studies were normal and the 
true nature of the problem was not 
appreciated until it was noted that 
following one episode of severe ab- 
dominal pain, the patient was slightly 
disoriented : 

l.. M., a 10-year-old school girl, was 
apparently well except for a hearing 
difficulty until three weeks prior to 
admission when she began to have 
veneralized, intermittent, sharp ab- 
dominal pains. Each episode of pain 
lasted ‘‘several minutes’’ and was of 
sufficient degree to force the child to 
lie down and draw up her knees on 
the abdomen. The pain was accom- 
panied by nausea but no vomiting or 
salivation. The pain frequently fol- 
owed eating or drinking, and as a 
result the child had decreased her 
‘ood intake. The episodes of pain 
iad inereased both in intensity and 
‘requency until the patient was ex- 
veriencing three to four attacks 
laily. According to the mother, the 
hild frequently cried out with pain 


From Dependents Service, U.S. Naval Hos- 
ital, Charleston, S. C. 


The opinions or assertations contained here- 
n are the private ones of these writers and 
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he views of the Navy Department or the 
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and refused to move during an at- 
tack. The parents felt that the pa- 
tient remained completely conscious 


and oriented during these episodes. 
The attacks did not seem to come at 
any specific time of day. On ocea- 


sion, the child would awaken in the 
morning feeling nauseated, and, by 
the time she was ready to leave for 
school, she would be experiencing 
severe pain. At other times it ap- 
peared that attempts to eat breakfast 
initiated the feeling of nausea and 


pain. The child slept well at night 
and had never been aroused from 


sleep because of abdominal pain. 
The patient is a happy child and 
plays well with her siblings and 
schoolmates. She is not timid or in- 
hibited in speech or play. However, 
she does not do well in her school- 


work. The mother feels this is due 
to a hearing loss which was asso- 


ciated with frequent bouts of otitis 
media during childhood. Serial au- 
diometrie studies at this hospital were 
consistent with an air conduction 
type deafness. 

The patient is the product of a nor- 
mal delivery and an uncomplicated 
prenatal and postnatal course. She 
has a normal developmental history. 
She has had no head injuries, convul- 
sive episodes, or loss of consciousness. 
There is no history of meningitis, en- 
cephalitis, poliomyelitis, severe fe- 
brile illnesses, abnormal neurological 
symptoms or related diseases. She 
has had the usual childhood diseases 


231 











232 THE JOURNAL OF PEDIATRICS 


of measles, mumps, and_ tonsillitis 
without abnormal severity of symp- 
toms or sequelae, 

The physical examination of L. M. 
revealed no abnormalities other than 
moderate deafness. The neurological 
examination revealed no significant 
deviation from normal. She was 
rather small and immature physically 
in relation to chronological age. 

In the hospital, the patient was 
placed on bed rest and a regular diet 
during the investigational work-up. 
The complete blood count and uri- 
nalysis were normal, The sedimenta- 
tion rate, corrected, was 8 mm, per 


hour. The cephalin flocculation was 
negative; icterus index was 5 units, 
serum bilirubin was 0.375 mg. per 


cent; thymol turbidity was 2.25 units. 
The were negative for blood, 
ova, and parasites. Serum amylase 
was 120 Somogyi units. A _ fasting 
blood sugar was 84 mg. per cent, 
Spinal fluid pressure and chemistries 
were normal. Repeat audiograms re- 
vealed an air conduction type of 
hearing loss. Castrointestinal series 
and barium enema studies revealed no 
abnormality. Repeated —electroen- 
cephalograms with and without Met- 
razol were found to be grossly ab- 
normal and compatible with a con- 
vulsive disorder. 

During fifteen days of hospitaliza- 
tion, the patient’s temperature, pulse, 


stools 


and respiration were normal at all 
times and she had no episodes of 
pain. She slept well and ate well. 


On the morning of discharge, she did 
not eat breakfast and complained of 
nausea but no pain. She was placed 
on phenobarbital gr. 44 three times 
daily. Follow-up of this patient since 
discharge reveals that she has had 
no further abdominal symptoms. 
The family history is negative for 
familial diseases such as nervous dis- 


orders, insanity, and epilepsy. One 
sibling, T., a 14-year-old girl, had 
similar abdominal symptoms of one 
year’s duration. Three years ago, 


an exploratory laparotomy was per- 
formed with the removal of the ap- 
pendix and sinee then T. has been 


free of abdominal symptoms. Th: 
following is the pathologist’s report 
of the surgical specimen: 

‘‘Gross: Specimen consists of a 
formalin-fixed appendix and a _ por- 
tion of the meso-appendix measuring 
9 by 15 by 0.7 em. It is slightly 
kinked on itself in the proximal po: 
tion. The serosal surface is not in- 
jected, nor is it covered with fibrin. 
At the tip, the lumen is dilated and 
contains a soft, brown feealith. The 
lumen throughout the remainder of 
the appendix contains soft, fecal ma 
terial. Three routine sections, diag- 
nosis: Appendicitis, chronic focal 
(feealith).’’ 

Electroencephalographie findings 
on members of the family were as fol- 
lows: (1) Father, aged 51, normal 
tracing, (2) Mother, aged 50, normal 
tracing. (3) Sister ‘‘M,’’ aged 13, 
normal traeing. (4) Sister ‘‘T,’’ aged 
14, paroxysmal bursts of high ampli- 
tude slow waves, symmetrical, seen in 
all leads, but predominantly in pa- 
rieto-oecipital leads. Early build-up 
on hyperventilation stimulation and 
sustained posthyperventilation. Pat- 
tern compatible with convulsive dis 
order. (5) Brother ‘‘T,’’ aged 11, 
arly build-up of high voltage slow 
waves occurring in bursts, symmetri 
cally in all leads during stimulation 
by hyperventilation. Noted were two 
episodes of transient jerking of arms 
and legs at the end of hyperventila- 
tion and at one and one-half minutes 
posthyperventilation. 


DISCUSSION 


In 1944, Moore' was the first to de 
scribe a case of paroxysmal abdomi 
nal pain as a form of foeal epilepsy 
Prior to that time, Gower,? Patrick 
and Levy,’ and Bridget pointed out 
the significance of abdominal com 
plaints as a frequently described aur: 
in epileptics. Klingman and 
ciates,° in describing twelve eases, in 
ferred that abdominal pain was re 
lated to epilepsy. Since 1944, Moore 
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as studied eighteen additional cases; 
and have re- 
ported thirty-one cases; Livingston® 
reported on fourteen; Blumberg® and 
Hernandez R.'° each reported on one 


lloefer co-workers’ 


additional ease. 
It is interesting to note that the 


older sister, T., who had the _his- 
tory of abdominal pain and a rela- 
tively normal pathology report on 


the removed appendix, had an abnor- 
mal eleetroencephalographie pattern 
compatible with a convulsive disor- 
der. In previously reported cases of 
abdominal epilepsy the disorder was 
rarely found in two siblings. 
The brother, who 
played no clinical signs of epilepsy, 
also had an abnormal electroenceph- 
alographie pattern. He had _ two 
transient seizures during the running 
of the electroencephalogram and this 
validated the designation of his ab- 
normal eleetroencephalogram as epi- 


younger dis- 


leptic in nature. 
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AMEBIC ABSCESS OF THE LIVER 


IN AN INFANT 


Auice Sairu, M.D., Frank H. Kipp, M.D., AND Marsorte HARSHBARGER, M.D 
DALLAS, TEXAS 


EPATIC abscess as an important 
complication of amebiasis is 
fairly common in adults but appears 
to be relatively rare in infaney and 
childhood judging by the small num- 
ber of case reports in the literature. 
the 


process in adults include only a few 


General discussions available on 


eases in children. In their excellent 
review article on the subject, Ochsner 
and associates" 
139 eases, only two of which occurred 


presented a series of 


in individuals less than 9 vears of age. 


Perusal of the literature indicates 
that most of the reported cases in in- 
faney and childhood have occurred 
outside of the United States in wide- 
spread areas of the world. Niblock,* 
from India, reported a case in an 11- 
month-old infant, Sweet® a case in a 


5-vear-old Chinese girl, and Ludlow‘ 
included three eases in children in his 
series of 160 cases collected in Korea. 


the uncommon oeccur- 


the liver, 


Beeause of 


rence of amebie abscess in 
especially in this country, another case 


is presented. 


CASE 


History.—A 17-month-old white 
male infant was admitted to the Chil- 
dren’s Medieal Center, Dallas, Texas, 
with fever. Ten days prior to admis- 
sion, the patient had a_ measleslike 
rash, which had eleared. Four days 
before admission, the patient devel- 
oped fever ranging from 102° to 105° 


REPORT 


F. (rectally) which persisted, associ- 
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ated with mild cough, despite admin 
istration of penicillin. No history was 
given of vomiting, cyanosis, or convul 
sions. There was no suggested contact 
with parasitie infestation. The fathe: 
had not served in the Armed Forces 
during World War II. 

Physical Exvamination.—A_ well-d 
veloped and well-nourished white mal 
infant appeared to be aeutely il! 
Temperature was 101.2° F. (rectal 
pulse 140; respirations 30 to 36 pei 
minute. Numerous rhonehi were heard 
over both lung fields with the breath 
sounds roughened over the left upper 
lung field posteriorly. No murmurs 
were heard, and the cardiae rhythm 
was regular. The abdomen was dis 
tended and tympanitie to percussion 
The liver and spleen were not thought 
to be enlarged, although palpation was 
done through a tight abdominal wall! 

Course in Hospital.—At the time o! 
admission, it was felt that this patient 
was in the convalescent stage 
measles with bronchopneumonia as 4 
complication. He was placed on peni 
cillin, 50,000 units every three hours 
oxygen therapy was instituted fo! 
cyanosis, and aspirin and cool sponges 
were administered for fever. Th 
hemoglobin was 6.7 grams per cent 
the red cell count was 2.9 million per 
eubie millimeter, and the white cel 
count 29,000 per cubie millimeter o! 
blood. During the next two days li 
made little response to therapy, as he 
ran a septie type of fever with per 
sistent abdominal distention and eva 
nosis. He began passing several stools 
a day, but these were soft and yellow 
and were not examined for parasites 
Sulfadiazine and dihydrostreptomyci! 
were added to the therapeutic regi 
men. Fluids were given as indicated 
and a small blood transfusion was 
given each day. On the third hospita 


« 
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iy, the patient deevloped a tachy- 
irdia and dyspnea, associated with 
severe cyanosis, and for the first time 
the liver edge was palpated 4 em. be- 
low the costal margin despite the con- 
tinued abdominal distention. Wangen- 
steen suction was started with some 
clinical improvement, although the 
liver edge did not recede. For the 
first time, a change was noted in the 
eross character of the stools—loose, 
even liquid, green stools were admixed 
with variable amounts of mucus. On 
the fourth hospital day the baby 
passed seven recorded stools, but with 
no blood noted, and benzidine test on 
a stool specimen was negative. The 
abdominal distention persisted and did 
not appear to be relieved by Wangen- 
steen suction. The liver edge pro- 
eressed further downward and was 
definitely at the level of the umbilicus 
by the fifth hospital day. The respira- 
tory distress had subsided gradually, 
and the heart rate had come down to 
164, but mild generalized cyanosis per- 
sisted. On the fifth hospital day, the 
abdomen was noted to be greatly dis- 
tended, and the right upper quadrant 
was seen to bulge forward and later- 
ally. <A film of the abdomen and ex- 
cretory urogram gave fair visualiza- 
tion of the urinary tract with no sig- 
nificant distortion of either side. In 
the supine films the liver appeared to 
be quite large. Despite the patient’s 
poor ¢linieal condition, an exploratory 
laparotomy was done on the sixth hos- 
pital day. The anterior aspect of the 
right lobe of the liver seemed edema- 
tous, as it pitted on pressure. Two 
small plaques of fibrin near the gastro- 
hepatic ligament were seen on the in- 
erior surface of the liver. The ab- 
‘lominal wall was closed without drain- 
ve. Pathological examination of the 
brin plaques revealed groups of neu- 
rophils admixed with fibrin; no spe- 
ifie organisms were seen. 

Within only a few hours postopera- 
ively, the patient was noted to be 
aundiced, and the urine was found to 
ontain bile and an increased amount 
f urobilin. Tachypnea, fever, and 
ethargy were prominent clinically. 
m the seventh hospital day, films of 
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the abdomen showed a large mass in 
the right upper abdominal quadrant, 
elevation of the right leaf of the dia- 
phragm, and pleural thickening in the 


lower half of the right lung field 
laterally. The stools at this time were 


loose, watery, dark green in color, and 
contained not only mucus, but small 
traces of blood. Multiple stool exami- 





through the 


section 
lobe of the 


Fig. 1.—Longitudinal 
mid-portion of the right 
demonstrating cavitation. 


liver 


nations for ova or parasites during 
the hospital course were negative. Be- 
cause the mass in the right upper 
quadrant had continued to increase in 
size, the patient was again operated 
upon. Under local infiltrative anes- 
thesia an incision was made over the 
dome of the swelling. The liver was 
aspirated of approximately 15 e.c. of 
an odorless, dark brown, watery fluid. 
Pus cells but no specific organisms 
were seen in the gram-stained smear; 
culture showed no growth. Examina- 
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tion of the cell block prepared from 
the fluid aspirate showed much ne- 
crotic debris, including necrotie liver 
tissue, a few red cells, and pus cells, 
but no organisms. The following 
day aspiration done at a prepared 
site over the liver obtained 135 e.e. 


of a slightly viscid, brownish-red 
fluid, and a Penrose drain was _ in- 
serted. The patient made little re- 


sponse to surgical drainage, and his 
general condition rapidly became 
worse. Terminally, respirations be- 
came labored; tachyeardia and gallop 
rhythm developed. Death came on the 
eleventh hospital day. 


Necropsy.—The findings of impor- 
tance in this markedly jaundiced in- 
fant were largely confined to the ab- 
domen. About 250 ¢.c. of dark vellow, 
clear fluid eseaped from the peritoneal 
cavity, and fibrinous adhesions were 
seen over the peritoneal surfaces. The 
liver was considerably enlarged 
(weight 1,800 grams), elevated the 
diaphragm, and extended below the 
right costal margin for 12 em. or 
more, easily filling the right half of 
the abdominal cavity. The dome was 
hound to the diaphragm by means of 
fibrinous adhesions. Pitting edema 
was demonstrable over the surface 
of the right lobe, which was almost 
completely shelled out by a large eav- 
ity with only a narrow wedge being 
spared inferiorly (Fig. 1). The cen- 
tral area of this cavity contained 200 
¢.c, or more of a cloudy, dirty, brown- 
ish-red, thick fluid with small flecks 
of digested tissue therein. In miero- 
scopie section an amebie abscess was 
seen to be lined by a zone of granu- 
lar necrotic liver tissue with dead or- 
ganisms identified as Endamoeba his- 
tolytica in the periphery. The june- 
tion zone in the abscess wall between 
necrotic and viable liver cells was an 


uneven one, with a narrow rim of 


acute and chronie inflammatory cells, 
including many neutrophils. Between 
the thickened liver capsule and the 
central part of the abscess there was 
extensive hemorrhagic necrosis of the 
liver tissue in the dome of the right 
lobe of the liver. 
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The right pleural cavity contains 
150 ¢.c. of brownish-yellow, clea 
fluid with a minimal amount of fibrin 
on the lateral and inferior pleura! 
surfaces. Microscopie sections taken 
from the lower lobe of the right lung 
showed focal areas of necrosis, in 
cluding several subpleural lobula: 
units. In those areas alveolar lumens 
contained red blood cells, fluid, and 
small groups of amebae, with an in- 
flammatory cell component at a mini- 
mum. The length of the large intes- 
tine was diffusely studded by numer 
ous small uleers of a ‘‘water-bottle” 
configuration seen in section to be 
flask-shaped in outline and contain- 
ing many amebic organisms. The ap- 
pendix, particularly, showed numer- 
ous acute ulcers loaded with organ- 
isms, and at one point microscopic 
penetration of the wall was seen with 
organisms extending from lumen to 
serosa. The kidney showed the changes 
associated with bile nephrosis. 


Comment.—This patient presented 
a complicated problem from the begin 
ning, as he was recovering from a 
virus infection. Though it was recog- 
nized that amebiasis was a possibility, 
no organisms were demonstrated in 
multiple stool examinations. The de- 
lay in establishing a correct diagnosis 
until hepatie abscess was obvious natu- 
rally lessened chances of obtaining 
satisfactory surgical result. Then, too, 
the rarity of this process in an infant 
was disarming. 


SUMMARY 


A ease of acute amebie abscess 0! 
the liver with associated pneumonitis 
and intestinal amebiasis is presente: 
male infant, aged 1) 


in a_ white 


months. 
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TONICITY AND ITS CLINICAL APPLICATION TO PARENTERAL FLUID 
THERAPY 
M. J. SWEENEY, M.D. 
EVANSVILLE, IND. 


DEFINITION OF TERMS 


SMOSIS, osmotic os- 


molarity, 


O pressure, 

milliosmols, 
isotonic, hypertonic, hypotonic, equiv- 
alents, milliequivalents—what are 
they? What do they mean? Why are 
they of importance? These are all 
terms that will be encountered con- 
stantly by those persons who are in- 
terested in the administration of par- 
enteral fluids, either clinically or ex- 


osmols, 


perimentally. It is the purpose of 
this communication to provide a 
working knowledge of the meaning of 


these terms. 
OSMOSIS 

Osmosis is the term which refers to 
the unequal rates back 
and forth through a membrane of the 
contents different solutions sepa- 
rated from each other by the mem- 
brane. It should be remembered that 
in talking about solutions, reference 
is made not only to the water in the 
solution whieh acts as the solvent, but 


of passage 


of 


also to the various substances that are 
dissolved in the (These 
olved substances are often referred 


water. dis- 
to as solutes. ) 

The that 
ceur in the body are a type of mem- 


majority of membranes 


rane spoken of as “semipermeable” 
iembranes; that is, these membranes 
From the Medical Department, Mead John- 


n & Company. 


permit the free passage of certain 
chemical molecules, but 
completely inhibit the passage of other 
moleeules. Typical examples of semi- 
permeable the body 
would inelude the walls of capillaries 
and the walls of the individual body 
cells. As an aid to the understanding 
of osmosis, referral to Figs. 1 and 2 
will be helpful. 

Figs. 1 and 2 illustrate a flask which 
has a barrier down the middle. The 
bottom portion of the barrier is a semi- 
permeable membrane. This membrane 
(for the purpose of this illustration) 
is one which will permit the free pas- 
sage of water particles or, more spe- 
cifically, water molecules, but will not 
permit the passage of dextrose mole- 
cules. Fig 1 demonstrates a situation in 
which equal amounts of two different 
dextrose in water solutions are placed 
on either side of the membrane. It 
is to be noted that the dextrose solu- 
tion on side A has a lesser amount of 
dextrose in it than the solution on 
side B. Thus, the dextrose solution 
on side B is more concentrated than 
the solution on side A. 

If the flask pictured in Fig. 1 is 
for awhile, the of 
Fig. 2 represents 


partially or 


membranes in 


set aside process 
osmosis will oeeur. 
a cross-section of the same flask pie- 
tured in Fig. 1 after osmosis has oe- 
curred. When the figures 
compared, a very interesting situation 


two are 
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is to be noted, namely, that the level 
the solution A fallen 


the level of the solution on side 


of on side has 
and 
B has risen. 

Ilow did this come about? All of 
the chemical particles in any solution 
are moving about in a random fashion. 
This means that some of the particles 
in the solution will be striking each 
other and the walls of the container, 
and some will even be flying off in the 
air above the surface of the solution. 


In the pictured solutions, water and 




















A B 
e oo" Loe 00 
OOP Afe8o® © 
oe Oo 
Go om ed 
© 00 O @,® 
© @ 99f}® 00% 
©o O8oj|@ @ ee 
0.e”-e 00@°%@5 
\ S000} e090” e0 
O WATER MOLECULE 
@ GLUCOSE MOLECULE 
Fig. 1 Demonstrates a flask in which 
equal amounts of two different dextrose and 
water solutions have been placed on either 
side of the membrane The dextrose and 


water solution on side A is less concentrated 
than the dextrose and water solution on side 
B 


particles will be striking 
each the the 


and the semipermeable membrane. 


dextrose 
beaker, 
In 
this ease, the water particles can pass 
the but the dex- 
trose particles cannot. The solution 
on side A has more water particles and 


other, walls of 


through membrane, 


less dextrose particles per unit of vol 
ume than does the solution on side B. 
Not only are there less water particles 
per unit of B, but 
there are more dextrose particles per 


volume on side 
unit of volume which ean get in the 
way of the water particles. Therefore, 
according to the laws of probability, 


more water particles will be striking 


OF 
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and the membrar: 
from side A than from side B. Th 
over a period of time, two things w 


passing through 


happen: 


1. There will be a decrease in t 
total number of water particles on 
side A and an inerease in the tot 
number of water particles on side |}, 
which explains the decrease in thie 
amount of solution on side A and thie 
increase in the amount of solution on 
side B. 


2. The concentration of the two 
dextrose solutions will change in such 
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Represents a cross-section of the 
pictured in Fig. 1 after osmosis 
has occurred It is to be noted that the lev« 
of the solution on side A has fallen and the 
level of the solution on side B has risen. The 
solution on side A has become more concen- 
trated and the solution on side B has becony 
less concentrated. 


Fig. 2 
same flask 


a fashion that the solution on side A 
will become more coneentrated and 
the solution on side B will beeome less 
concentrated. 

under ideal condi 


tions, both solutions should eventually 


Theoretically, 


contain the same number of water and 
dextrose particles per unit of volum 
and just water particle: 
should be passing through the mem 


A 


coming from side B to side A. 


as many 
B as ar 
This 


does actually oceur with time, ane 


brane from side to side 


when it does the process of osmosi: 
will no longer be occurring. (It is 
to be remembered that osmosis refer: 

















MEDICAL PROGRESS 239 


to the unequal rates of passage back 
and forth through a membrane of the 
particles of different solutions sepa- 
rated by that membrane.) Osmosis, 
for our purposes, might be thought 
of as the “attracting” or “drawing’”’ 
of water by concentrated solutions on 
one side of a semipermeable membrane 
from dilute solutions on the other side 
of the membrane. It is entirely de- 
pendent on the relative concentration 
of the dissolved particles that will not 
pass through the membrane separating 
the solutions. 
OSMOTIC PRESSURE 

The “attracting” or “drawing” pow- 
er of any water solution can be deter- 
mined by comparing the “drawing” 
power of that solution to that of pure 
water. A pure-water solution, of 
course, would have no “drawing” 
power in relation to another pure- 
water solution. The “drawing” pow- 
er of a solution is called the osmotic 
pressure of that solution. The unit 
of osmotie pressure used in medicine 
is the osmol. 


OSMOL 


What is an osmol? For our pur- 
poses, an osmol may be defined as the 
osmotic pressure produced when one 
eram-molecular weight of any non- 
electrolyte substance is dissolved in 
1,000 ml. of pure water under certain 
specified conditions of temperature 
and atmospheric pressure. (When one 
gram-molecular weight of a substance 
is dissolved in 1,000 ml. of water, the 
solution is said to contain one mol of 
the substance per liter. Thus, the 
word osmol is derived from the words 
osmosis and mol.) There are several 
items in this definition that need to 
be explained. 


What is a gram-molecular weight? 
All of the chemical elements in the 
universe have been assigned a weight 
‘valled an atomie weight. The atomic 
weight of any element is the number 
that represents the weight of an atom 
of that element as compared with the 
number 16, which has been arbitrarily 
selected as the number to represent 
the weight of an atom of oxygen. The 
gram-molecular weight of any ecom- 
pound or element is thus defined as 
that weight in grams of that substance 
which contains the same number of 
molecules or particles as the number 
of atoms in 16 grams of oxygen. 
Therefore, gram-molecular weights of 
all substances will contain exactly the 
same number of molecules or particles, 
and an osmoel of any substance will 
exert exactly the same osmotic pres- 
sure as any other substanee. Likewise 
any mixture of substances that con- 
tains the same number of particles or 
molecules as the number of atoms in 
16 grams of oxygen, will exert an os- 
motie pressure of one osmol when the 
mixture is dissolved in one liter of 
water. 

Why the word “nonelectrolyte” in 
the definition of osmol? As will be 
remembered from the illustration of 
osmosis, the number of particles in a 
solution is the all-important factor in 
determining the osmotie pressure of 
that solution. Electrolytes are com- 
pounds that ionize when placed in so- 
lution. For instance, table salt is a 
compound composed of sodium and 
chloride. When a molecule of sodium 
chloride is placed in solution, it sepa- 
rates into sodium and chloride ions, 
and instead of there being one par- 
ticle, a molecule of sodium chloride, 
there are two particles, a sodium ion 
and a chloride ion. Therefore, a gram- 
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molecular weight of an ionizable com- 
pound when dissolved in water, if the 
compound is completely ionized, will 
provide twice as many particles as one 
gram-molecular weight of a nonionized 
and will twice the 
osmotie pressure as the solution of the 


substanee, have 


nonelectrolyte. 


MILLIOSMOL 


A milliosmol is the osmotie pressure 
that is produced by 1/1,000th of an 
osmol. 

OSMOLARITY 

Osmolarity is the term that refers 
to the number of osmols or milltosmols 
contained in a unit volume of solution. 
The unit 
medicine is the liter or 1,000 ml. 


used in 
The 


is the unit of osmolarity 


volume of solution 


milliosmol 
used most frequently in medicine. 


OSMOTIC PRESSURE EXERTED BY 
ONE OSMOL 
How much osmotie pressure does a 


osmol of a 


A solution 


solution containing one 
substance per liter exert? 
containing one osmol per liter exerts 
a pressure that is equal to about 22.4 
atmospheres. One atmosphere is equal 
to a pressure of about 15 pounds per 
square inch. Thus, the solution would 
have a pressure of about 336 pounds 
per square inch. 
Another illustration 
further visualize the 
motie pressure. Suppose in the flask 
pictured in Fig. 1, that one liter of 
pure water was placed on side A and 


may help to 


concept of os- 


one liter of dextrose-in-water solution 
containing one osmol of dextrose per 
Further 
imagine that the level of the solutions 


liter was placed on side B. 


was exactly even with the top of the 
flask, and that a water-tight cover was 
would 


snugly fitted over side B. It 
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take a pressure of 336 pounds pe) 
square inch applied to the lid to keep 
the level of the solution on side B at 
the same level as that of pure wate 
on side A. Thus, the dextrose solution 
on side B would have a “drawing’ 
power equivalent to a pressure of 336 
pounds per square inch. 


TONICITY—ISOTONIC, HYPERTONIC, 
HYPOTONIC DEFINED 

It now becomes possible to define 
the terms isotonic, hypertonic and hy- 
potonic. <A solution is said to be iso- 
tonie when compared with another so- 
lution if both contain the 
same number of milliosmols. 
that 
smaller number of milliosmols per unit 


solutions 
A hypo 
tonic solution is one contains a 
of volume when compared with an 
other solution. A hypertonic solution 
is one that contains more milliosmols 
per unit of volume when compared 
with 
when a solution is said to be isotonie, 


another solution. In medicine, 
it is usually meant that the solution 
contains the same number of millios 
mols per 1,000 ml. as is contained in 


1,000 ml. of blood plasma. 


LABORATORY METHODS FOR 

DETERMINING OSMOLARITY 
There are several laboratory meth- 
ods for determining the osmolarity of 
The 
important and commonly used meth- 


any particular solution. most 
ods consist in determining either the 
freezing point or the boiling point of 
the solution and then comparing them 
to those of a solution of pure water. 
It is a chemical fact that the addi- 
tion of particles to a pure-water solu- 
tion will depress the freezing point 
and raise the boiling point of that 
solution. Furthermore, elevation or 
depression is dependent upon and di- 


rectly proportional to the number of 
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Therefore, one 
an 


articles in solution. 
osmol any given 
osmol of any substance or mixture 
of substanees will either the 
boiling point or depress the freezing 
point of a water solution to exactly 
will 


or fraction of 


raise 


the degree. One osmol 
raise the boiling point of a water so- 
lution by 0.515° C. and will depress 


the freezing point by 1.86° C. 


same 


It should now be apparent that it 
is not necessary, for purposes, 
to know the actual value of osmotic 
pressures, but only to know the num- 
her of milliosmols present in any so- 


our 


lution in order to compare its osmo- 
larity with that of another solution. 

In elinieal and experimental medi- 
cine, the parenteral and body fluids 
concerned not usually of the 
simple type deseribed in the illustra- 
tion. They are all water solutions. 
However, there are usually a number 
of different compounds dissolved in 
the water. The in the 
hody are also somewhat more com- 
plex. Not only will water go through 
most of the membranes, but many of 
the dissolved compounds will also do 
De- 


of 


are 


membranes 


so to a greater or lesser degree. 
spite this increased complexity 
body fluids, the general principles de- 
scribed above are all valid. 

Osmosis and osmotic are 
among the most important processes 
ind forees respectively that exist in 
the body, for in many instances it is 
vy means of them that water, elee- 
rolytes, and other important com- 


pressure 


wounds in the body pass in and out 
‘f cells and in and out of capillaries. 


EQUIVALENTS AND MILLIEQUIVALENTS 


Equivalents and milliequivalents are 
lso terms that are used frequently. 
(here exists some confusion in many 
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persons’ minds as to the difference 


between milliequivalents and millios- 


mols. A recent paper by Snively and 
Wessner' contains a very lucid de- 
scription of the milliequivalent. The 


pertinent portions of this paper will 
be quoted verbatim: 


The body fluids contain chemical sub- 


stances, chief among which are the ‘‘elec- 
substances 


trolytes.’’ Electrolytes are 
which become ionized, that 1s, develop an 
electrical charge in water. 

positive 


substances develop a 


known 


Certain 
**eations.’’ 


charge and are as 
Others develop a negative charge and are 
designated as ‘‘anions.’’ Taking as an 
example the familiar sodium chloride, in 
the body fluids sodium is ionized and de- 
velops a positive charge and is, therefore, 
a cation. develops a negative 
charge and therefore, anion, The 


sodium ion, which is positive, can react with 


Chloride 


is, an 


the basic hydroxyl ion, which is negative. 
The chloride ion, which is negative, can 


react with the acidic hydrogen ion, which is 
positive, The sum of cations must equal the 
sum of the anions in the body fluid in order 
that electrical equality be maintained. 

The plasma contains the cations sodium, 
potassium, calcium and magnesium, and the 
bicarbonate, proteinate, 
The 


eations, 


anions chloride, 
phosphate, sulfate and organic acids. 


fluid 


sodium, potassium, calcium and magnesium, 


contains as its 


interstitial 


and its anions chloride, bicarbonate, 


as 
phosphate, sulfate, organic acids and pro 
Within the the 


potassium, sodium, magnesium and calcium, 


teinate, cells are cations 
and the anions phosphate, proteinate, chlo- 
ride, sulfate and bicarbonate. 

The unit of measurement of electrolytes 
is the milliequivalent, which expresses the 
chemical-combining power of an electrolyte. 

The older method of expressing electrolytes 
in terms of weight is outmoded. One would 
not compare the engine of an airplane to 
that of a locomotive on the basis of gross 
For that 


weighs 230,000 pounds has only 1,500 horse- 


weight. example, a locomotive 


power, while a certain airplane weighing 


about 45,000 pounds has 
Similarly, protein in terms of milligrams per 


4,800 horsepower. 


mg., while it has a 


=") 


100 ml. weighs 6,500 
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chemical-combining power of only {6 mEq. 
per liter. Sodium, with a weight of 326 mg. 
per 100 ml, has a chemical-combining power 
of 142 


locomotive, after a manner of speaking, and 


mEq. per liter. So protein is a 


sodium an airplane! 
The total plasma cations weigh only 356 

mg. per 100 ml., but have the same chemical 

combining power as the total plasma anions 

which weigh 6,948 mg. per 100 ml. 

The milliequivalent represents the ‘‘ horse 

of 


defined as that amount of an element or 


power rating’’ a given electrolyte. It is 
ion 
which will combine with, or be equivalent in 


chemical-combining power to, 1/1000 of a 


gram atom of hydrogen. 


MILLIEQUIVALENT COMPARED WITH 
MILLIOSMOL 


In most instances the weight of a 
milliequivalent of a substance is the 
same as the weight of a milliosmol. 
Thus, a milliequivalent of all cations 
or anions having only one positive or 
negative electrical charge will con- 
tain the same number of particles as 
a milliosmol of any of those cations 
However, there are some 
that 


charge, such as 


or anions. 


eations and anions have more 


than one electrical 


‘alcium, magnesium, and the sulfate 
radical. These latter three have two 


electrical charges each. Therefore, a 


solution of each of them that con- 
tained enough particles as ions to 
exert an osmotie pressure of one 
milliosmol would contain enough elee- 
trical charges to be equivalent to 
) 


2/1,000 of a gram-atom of hydrogen, 


or, by definition, would contain 2 


milliequivalents of the substance. 


MILLIEQUIVALENTS AND MILLIOSMOLS 


IN TYPICAL SOLUTIONS 
Table I is a list of the more fre- 
quently used parenteral solutions. 


The milliequivalents and milliosmols 


OF PEDIATRICS 


contained in each solution are als: 


listed. A number of points should lx 
noted. 


1. Carbohydrates, because they ar 
nonelectrolytes and do not have an; 
electrical combining power, are no! 
listed as contributing any milliequiy 
alents to the solutions. 

2. Carbohydrates in solution do 
exert osmotic pressure and do con 
tribute to the total osmolarity of th: 
solution. 

3. A 5 per cent carbohydrate solu 
tion in water is approximately iso 
tonie with blood plasma. 

4. A 10 per cent carbohydrate solu 
tion in water has about twice the os 
molarity as blood plasma and 
therefore, hypertonic in relation to 
the blood plasma. 

5. Although the carbohydrate in 
the solutions causes the osmolarity of 
the solutions in many instances to b« 
greater than that of plasma, no diffi 
culty is usually encountered so far as 
upsetting the osmotie relationships in 
the body when the solutions are given 
intravenously. This is because the 
carbohydrate is removed from the 
blood quite rapidly and the solution 
itself is diluted by the total amount 
of blood and fluid in the body. 


iS, 


Table II, for the sake of compari 
the milli 
equivalent and milliosmolar contents 
of the three major fluid types in the 
body, extracellular — fluid 
which is made up of the intravascu 
lar and interstitial fluids, and the in 
tracellular fluid. 


son, indicates respective 


namely, 


CLINICAL CONSIDERATIONS 
mechanisms 


The 


have two major functions in relation 


body regulatory 
ship to the substances dissolved it 
the body water. The first functior 
concerns the maintenance of th 
proper chemical composition of the 
various types of body fluid (i.e., main 
tain proper levels of the sodium, po 
the different type: 


tassium, ete., in 
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246 THE 
of body fluids). The second function, 
which is the primary consideration of 
this paper, is related to the mainte- 
nance of the proper concentration of 
the dissolved substances in the vari- 
ous body fluids (i.e., maintain the to- 
tal number of particles dissolved in 
the water of the different body fluids 
at the thus, the 
proper osmolarity or tonicity of the 


proper level and, 
fluids). 
Consideration of several clinical 
examples may help in understanding 
these two functions. In diabetes mel- 
litus, the blood dextrose rises to high 
levels if not controlled. 
These high levels of dextrose will in- 
total 
centration of dissolved substanees in 
the body fluids.? In attempt to 
lower the osmolarity of the fluids, the 


body will exerete large amounts of 


properly 
erease the osmolarity or con- 
an 
electrolytes, such as sodium, votas- 


the 


This com- 


sium, and chloride, as well as 
dextrose, into the urine. 
pensation for the hyperosmolarity of 
the body fluids caused by the dex- 
trose will eventually produce a change 
in electroivte the 
body fluids. Examination of the blood 


may reveal that the level of its elec- 


concentration in 


trolytes are lower than normal. <A 
similar situation may occur if exces- 
sive amounts of carbohydrate-con- 
taining solutions are given continu- 
ously over a long period of time. 

If an excessive amount of a solu- 
tion such as normal saline is given, 
the kidney may not be able to excrete 
all of the sodium chloride as rapidly 
as it enters the body. This will re- 
sult in an inerease in the osmolarity 
of the extracellular fluid. The body 


will then be forced to retain water in 
order to achieve proper osmolarity of 
the 


extracellular fluid and edema 
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may result.° A compositional chang: 
will also probably oceur with a ris: 


in extracellular chloride and a de 
crease in extracellular bicarbonate. 

If an excessive amount of water is 
given, the osmolarity of the body 
fluids may be reduced to such an ex 
tent as to produce a water intoxica 
tion syndrome.* Numerous other ex- 
amples could be given. 


SUBCUTANEOUS ADMINISTRATION 


OF FLUIDS 


A question that arises frequently in 
parenteral fluid therapy coneerns the 
administering any 
particular solution subeutaneously. 
Infants and small children, adults 
with thrombosed veins, and patients 
in shock present a real problem when 


advisability of 


the intravenous route for parenteral 
therapy is attempted. Because of the 
great difficulty encountered in get- 
ting a needle into the veins of these 
patients, the doctor is tempted and 
frequently does give the parenteral 
fluids subcutaneously. Most of the 
time this causes the patient no harm, 
but there are very distinct and real 
dangers involved which should be 
kept in mind.‘ 

There exists the danger of the oe 
currence of a shift of water and elec 
trolyte from the extracellular fluid 
into the subcutaneous pool of fluid 
This is particularly likely to ocew 
when carbohydrate in water solutions 
are administered and to a lesser ex 
tent with carbohydrate in hypotoni 
electrolyte solutions. 

As mentioned previously, the “semi 
permeable” the bod; 
not only permit the passage of wate! 


membranes in 


molecules, but also molecules of dis 
fructose. 
The body 


solved substances, such as 


glucose, and electrolytes. 
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membranes make use of this ability 
not only to maintain the osmolarity 
of the body fluids within fairly narrow 
limits, but also to keep the levels of 
the various dissolved substances 
within narrow limits. 

Fluids given intravenously are in- 
troduced directly into the intravascu- 
lar fluid. This permits the body 
homeostatic mechanisms immediate 
access to these fluids so that the 
proper adjustments ean be made in 
order to maintain the proper osmo- 
larity and electrolyte composition of 
the body fluids. Fluids given sub- 
cutaneously form a pool which must 
he absorbed into the intravascular 
and interstitial fluids. Before and 
during the process of their absorp- 
tion, the body attempts to convert 
this subeutaneous pool into fluid that 
has the same approximate composi- 
tion and concentration as the extra- 
cellular fluid. 

Fluids administered subcutaneously 
that differ markedly in composition or 
eoneentration from the extracellular 
fluid will attract not only water but 
electrolytes. The amount of water 
and electrolyte that must be with- 
drawn from the extracellular fluid 
depends upon the amount of sub- 
cutaneous fluid administered and its 
difference in coneentration and com- 
position from the extracellular fluid. 
If an extracellular water and electro- 
lvte deficit is created which is severe 
enough, peripheral vascular collapse 
will oceur and the patient will go into 
shock. It beeomes evident that the 

itients who are most in need of 

lids and in whom the intravenous 
toute presents the most difficulty are 

e ones who are most likely to be 

irmed by extensive subeutaneous 

lid therapy. 


It now becomes possible in the 
light of the preceding information to 
indicate which of the fluids in Table 
I may or may not be given subeuta- 
neously and also to indicate which 
ones fall into a borderland between 
these two extremes. The latter may 
be given subeutaneously if adequate 
caution and the proper selection of 
patients are observed. It should be 
remembered that the solutions which 
are indicated as being satisfactory 
for subcutaneous administration may 
not provide the daily water and elee- 
trolyte requirements in proper pro- 
portions. Thus: 


1. No 10 per cent carbohydrate- 
containing solution should ever be 
given subcutaneously. 

2. Five per cent carbohydrate in 
water solutions should be given only 
with great caution, if at all, sub- 
cutaneously. 

3. Two and one-half or 5 per cent 
earbohydrate in isotonie electrolyte 
solutions should be given with a mod- 
erate amount of caution, keeping in 
mind the fact that they have about 
twice the osmolarity of the extra- 
cellular fluid, and will attract a mod- 
erate amount of water and electro- 
lytes from the extracellular fluid dur- 
ing the course of their absorption. 

4. Two and one-half or 5 per cent 
carbohydrate in hypotonic electrolyte 
solutions can be given subcutaneously, 
but the paitent should be watched 
closely for any evidence of excessive 
loss of fluid or electrolyte from the 
extracellular fluid into the subeuta- 
neous pool of fluid. This may be in- 
dicated by a rise in the pulse rate or 
fall in the blood pressure. 

5. Isotonie electrolyte solutions ean 
be given subcutaneously without the 
danger of withdrawal of water from 
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the extracellular fluid. 
their electrolyte composition differs 
markedly from that of the 
cellular fluid and if given in 
enough amounts, they may produce 


extra- 
large 


dangerous 
fluid 


and 
the 
electrolyte composition. 


undesirable even 


changes in extracellular 

6. Lactated Ringer’s solution is the 
best-suited solution for subeutaneous 
use because it closely resembles the 
extracellular fluid in electrolyte com- 
position and concentration. 


Ss 


'MMARY 

In this paper an attempt has been 
made to present a detailed yet simple 
the 
tonicity in clinical medicine by: 


discussion of significance of 


1. Explaining osmosis. 


2. Defining terms used in eliniceal 


medicine relative to tonicity. 


However, if 
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3. Distinguishing between milli 
mols and milliequivalents. 

4. Presenting clinical examples of 
aberrations in body fluid tonicity. 

5. Diseussing the dangers inhereit 
in the subcutaneous administration of 
fluids. 

6. Indicating a recommended route 
of administration for various types 
of parenteral fluids. 
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THE PHYSIOLOGIC BASIS FOR THE USEFULNESS OF FRUCTOSE 


JONATHAN T. LANMAN, M.D. 
New York, N. Y. 


HOULD fructose be used more ex- 
S tensively in pediatries? It has 
received extensive trials in adults, but 
has been largely ignored by pediatri- 
cians. The sugar has several unusual 
properties which have been recognized 
for many years, but its key position 
in metabolism became known only 
recently and it now claims a_ place 
with glucose as a ‘‘ physiologic’’ sugar. 


THE SPECIAL ROLES OF FRUCTOSE 
Cori and others’? have shown that 
fruetose enters the glycolytic pathway 
as directly as glucose, but at a differ- 
ent site and under the control of a 
separate enzyme system (Fig. 1). It 
is first eonverted to fructose phosphate, 
which is an essential intermediate in 
glyeolysis; and all glucose burned by 
glycolysis must be converted to this 
compound at one stage in its metabo- 
lism. Fruetose is metabolized more 
rapidly than glucose. It does not cir- 
culate in any appreciable concentra- 
tion in the blood of normal adults, 
perhaps because the extreme rapidity 
with which it is metabolized prevents 
any large accumulation in the blood; 
its rapid utilization permits parenteral 
i (ministration without excessive hy- 
perglyeemia. Unlike glucose, its re- 
oval from the blood is apparently 
not insulin controlled, and it disap- 
pears from the blood of untreated 
(.abeties at a normal rate? Fructose 
pears to have some special signif- 
nee to mammalian fetuses, which 
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have appreciable levels of fructose in 
the blood. In the early human fetus, 
the ratio of fructose to glucose is 1:2.* 
The concentration in fetal lamb blood 
likewise is high early in gestation and 
gradually declines as term approaches. 
Its site of origin is probably the 
placenta,’ which converts both ma- 
ternal and fetal glucose into fructose; 
the fructose is secreted only into the 
fetal circulation, where it is partly 
metabolized and partly excreted by the 
fetal kidneys into the amniotie fluid. 
Its presence in amniotic fluid was first 
demonstrated just a century ago by 
Claude Bernard. Needham‘ suggested 
that fructosuria in the adult is an in- 
born error of metabolism representing 
the persistence of a fetal type of metab- 
olism. The reason for a special pro- 
vision of fruetose for the fetus is 
unknown; perhaps the elaborate con- 
trol mechanism for glucose was estab- 
lished later phylogenetically and 
merely superimposed on the more 
direct metabolic pathway for fructose. 
Sugar homeostasis in all vertebrates is 
effected with glucose, but at least one 
type of cell is maintained almost ex- 
clusively on fructose: the physiologic 
carbohydrate for spermatozoa is fruc- 
tose,” * which is added to semen mainly 
by the seminal vesicles. These pecu- 
liarities of fructose suggest that it may 
nave some advantages over glucose in 
certain clinical situations, the most 
obvious of which are diabetes and par- 
enteral feeding. 
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FRUCTOSE AND DIABETES 


The key position of fructose phos- 
phate in glycolysis and its independ- 
raised 
for 


insulin has again 
the of 


who have long been known 


ence of 


interest in use fructose 
diabetics, 
to be capable of metabolizing it at least 
limited insulin. 


Sporadic trials have been 


to a extent without 


made for 
over half a century, but without im- 


W inkowski® 


in 1890 was first to observe a protein- 


pressive clinical benefit. 


OF PEDIATRICS 


Since t] 
intestine® 


sive conversion to glucose. 
the 


as well as other organs, oral admir 


conversion occurs in 


istration of fructose is particular: 


disadvantageous. The diminishing e: 
feetiveness reported by many observers 
is more difficult to explain. Deuel 
suggested that conversion of fructose 
to glucose became more efficient as 
enzyme systems became adapted to 
Reeent in 


failed 


heavier loads of fructose. 


vestigators,'* '* however, have 


























Cell Well Y 
Glycogen 
Extracellular Intracellular 
Fluid Space l| 
Glucose = 1 = phosphate 
(Glucokinase) II 
Glucose + > jlucose = 6 = phosphate 
(Glucose = 6 = phosphatase 
(Fructokinase ) 7 
Fructose > —— > Fructose-1l-= ———_» 1 Fructose = 6 = phosphate 
phosphate A 
Further metabolism for energy 
Fig. 1 Karly stages in glycolysis. The conversion of glucose to glucose-6-phosphate is insulir 


controlled, but the conversion of 


sparing action of fructose in diabetic 
Verzir* found that it raised the 
respiratory quotient of depancreatized 
but after 


Fructose 


dogs 


dogs for a limited time, 
repeated use failed to do so. 


had 


diabetics: Joslin and associates’ stated 


has numerous trials in human 
that it was apparently utilized for a 
few days, but that subsequently gly- 
cosuria recurred at its previous level. 
The the 


diabetic is probably due to its exten- 


ineffectiveness of fruetose in 


fructose 


to fructose-6-phosphate is not. 


to demonstrate diminishing effectiv: 
Many of the olde 
transient 


ness in diabeties. 


observations indicating its 
utilization date from the preinsuli 
era, and it seems likely that the subject 
upon the 


were made were diabeties with deplete: 


whom earlier observation 


liver glycogen. One would expect tha 
fructose was rapidly used initially t 
replenish these depleted stores; afte 
this need was filled, apparent utiliz: 
tion diminished and a greater fractio 
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was converted to glueose and lost in 


e urine. A_ portion burned for 
energy probably continued to be uti- 
ized. This amount must be small, be- 
cause many attempts to treat diabetic 
acidosis with fruetose but without in- 
sulin have failed. The extensive con- 
version of fructose to glucose in the 
liver and intestines is the main obstacle 
to its usefulness in diabetes. Clinical 
henefits from its use can be attributed 
io the small 
but 


mains in order to metabolize the large 


fraction metabolized for 
energy, the need for insulin re- 
fraction converted to glueose, and no 
superiority over the usual forms of 
management has been established. 


FRUCTOSE FOR PARENTERAL FEEDING 
real advan- 
tages for parenteral feeding in non- 


Fructose should have 


diabetic patients. Fructose disappears 
from the blood more rapidly than glu- 


* and, henee, more ealories can be 


cose" 
supplied with less urinary loss of water 
and electrolytes than for equivalent 


amounts of glucose. Urinary losses 
are usually reported to be lower in 
spite of the fact that fruetose is prob- 


ably a nonthreshold substanee and is 


spilled to some extent even at low 
blood levels. Weiehselbaum and 
others’ found in normal adults that 


the urinary loss of fruetose was less 
per of the administered 
dose (100 grams at 0.6 to 2.0 Gm. per 


than 6 eent 
ilogram per hour in 10 per cent solu- 
ion) compared with a 25 per cent loss 
after glucose given at equivalent rates. 
he findings of other observers'* 1° 
ere similar, though Miller and others*® 
uund at lower infusion rates that as 
The 


iserepaney probably reflected the loss 


uch fruetose was lost as glucose. 


some fructose at low blood levels 


here little or no glucose was lost; an 
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advantage of fructose over glucose be- 
comes apparent at higher infusion 
rates, where the rapid removal of frue- 
tose prevents high blood levels and 
large urinary losses such as are found 
after rapid infusion of glucose. 
Fructose is readily metabolized in 
the intact animal; its administration 
to normal subjects was followed by a 
‘apid rise in the respiratory quotient," 
blood pyruvate,'* blood - 
hepatie glyeogen,’® and carbon dioxide 
The respiratory quotient 


olucose,* 


excretion. 
and hepatie glycogen rose more rapidly 
than after glucose, and the elevation 
pyruvate times 
greater’; fructose was more effective 
than glucose in sparing protein.?° The 
rapid utilization of fructose is its main 
advantage in parenteral feeding but 
also potential hazard. 
Weichselbaum and others'® found that 
anesthesia at 


in blood was three 


presents a 


fructose infused during 
high rates (3 
hour) produced a rise in blood pyruvic 
acid sufficient to 
Infusion at the same rate on 


Gm. per kilogram per 
eause a_ significant 
acidosis. 
normal, unanesthetized individuals 
‘aused no appreciable change in acid- 
base balance, and lower infusion rates 
caused no difficulty in either anesthe- 
tized or normal individuals. Acidosis 
did not impair fructose utilization in 


dogs.?" 


USE OF FRUCTOSE IN INFANTS AND 
CHILDREN 
Fructose has not been used exten- 


sively in pediatrics, and no published 
reports of its parenteral use in infants 
or children have appeared, Its pres- 
ence in fetal blood and absence from 
adult blood suggests that young in- 
fants may metabolize the sugar some- 
what differently than older children 
or adults, and specific information is 











needed. The most advantageous use 
of fructose should be in those infants 
and children who must be maintained 
largely or entirely by parenteral feed- 
ing. Certain surgical patients and in- 
fants with severe diarrhea and vomit- 
ing the 
Sueeessful prolonged total parenteral 


are most likely candidates. 


feeding has not yet been achieved, 


deficient 
effective in 
combination 


largely because of protein 


synthesis. Fructose is 
sparing protein, but its 
with amino acids for parenteral use 
does not resolve the problem, presum- 
ably because other factors essential for 
protein synthesis are not supplied. 
Nevertheless, the substitution of frue- 
tose for glucose should make the prob- 
lem of short-term maintenance easier. 
Over periods of a few days the prob- 
lem is mainly one of supplying suf- 
ficient calories, and faster utilization 
of fructose permits administration of 
larger quantities with lower urinary 
losses of water, electrolytes, and sugar. 
Administration of fructose should 
probably be at rates below 3 Gm. per 
kilogram per hour; the use of 10 per 
the 


Reports on infants and 


cent solutions reduces necessary 
fluid volume. 
children of acid-base balance and on 
urinary loss of water, sugar, and elee- 
If these fol- 


adults, 


trolytes would be value. 
the 
fruetose should have a definite advan- 


low patterns found in 


tage in the parenteral feeding of in- 


fants and children and should receive 
more extensive trial. 
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THE MEASUREMENT OF INTELLIGENCE IN CHILDREN WITH 


CEREBRAL PALSY: 


THE COLUMBIA MENTAL 


MATURITY SCALE 


Martin J. Berko, M.A.* 
WICHITA, KAN. 


HE degree to which the multiple 

handicap of the child with cerebral 
palsy interferes with performance of 
standard tests has received much 
comment. However, there are a num- 
ber of other aspects involved in the 
mental measurement of the cerebral 
palsied ehild which are not commonly 
considered. 

The child with cerebral 
handicapped not only in the obvious 
factors of speech, manipulation, and 
locomotion, but he is also often se- 
verely limited in the social experi- 
ences common to the average child. 
Most of the intelligence tests in com- 
mon use today have been standardized 
upon a population having fairly ho- 
mogeneous background of interaction 
with their environment. The normal 
child is in daily contact with all the 
multitudinous cultural artifacts and 
social patterns which contribute to the 
structures of modern community liv- 
ing. The average preschool child has 


palsy is 


daily experiences with balls, hoops, 
knives, forks, cats, dogs, toy cars, and 
‘ith other little boys and girls who 
in, Jump, laugh, ery, talk, sing, fight, 
ill, boast, tease, get spanked, and 
ten imitate their mothers, fathers, 
nd favorite fictional heroes. Thus, 
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by the age of 5 or 6, they are “world 
wise” and keenly aware of the mean- 
ings of the things about them. 

In sharp contrast to the normal 
child, let us consider the child who is 
severely handicapped by cerebral 
palsy. Assuming that such a child 
has not learned to walk by his fifth 
year, has little or no_ intelligible 
speech, and is unable to manipulate 
objects in the normal manner, it fol- 
lows that the environmental experi- 
ences which he has had will not be 
comparable to those of the average 
child of his age. Not being able to 
walk, he has probably spent a much 
greater portion of his time within the 
confines of the house or yard than has 
the average child. His difficulties in 
speech have probably barred him from 
group play, and thus he has not shared 
the life experiences common to his age 
Therefore, since many of the 
intelligence tests are 


group. 
items in 
based upon the daily life experiences 
of the average child, many severely 
handicapped cerebral palsied children 
may do poorly on such a test, regard- 
less of their potential ability. 


most 


The depressing effect of environ- 
mental deprivation upon I.Q. scores is 
a long-aecepted psychological fact 


which applies not only to the mental 








evaluation of cerebral palsied  chil- 
dren, but as a general factor in the 
field of mental testing. Freeman® 
studied a group of 401 children placed 
in foster homes of higher soeioeco- 
nomie level than their original homes, 
and showed that these children gained 
an average of ten I.Q. points in a four- 
vear period. In addition to Freeman’s 
study, numerous other authors’ have 
demonstrated a definite relationship 
between environmental deprivation 
and low seores on standard intelli- 
gence tests. 

A second factor that requires con- 
sideration in the evaluation of the 
cerebral palsied child is the emotion- 
ally toned reaction pattern often 
found in these children. This pat- 
tern is similar to a portion of the 
syndrome of “childhood aphasia.” In 
cerebral palsied children who do not 
show the aphasie signs of persevera- 
tion, defeets in abstraction and eate- 
gorization, temporal and spatial ri- 
gidities, clear-cut agnosia and apraxia, 
and persistent vasomotor anomalies, 
“aphasie reactions” are often seen in 
terms of propositional defects, catas- 
trophic reaction, hyperirritable atten- 
tion, emotional lability, and initiatory 
confusion and delay. This reaction 
pattern often detracts considerably 
from the test performance of the child 
with cerebral palsy. 

Phelps* believes that the emotion- 
ally toned reaction pattern is mainly 
associated with athetosis. While this 
seems essentially true, our experience 
suggests it is found in varving degrees 
in inmost eases of cerebral palsy. 

The propositional factors in the 
behavior of children with cerebral palsy 
are well known to all who work within 
this field. The behavior of the cerebral 
palsied child who is able to lift a full 
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glass of water without spilling an 

and yet is unable to lift a warm glass 
of milk, is a common observation to 
most workers who have observed the 
routine habits of these childre 

Propositional variations are seen in 
other areas of behavior. The cere- 
bral palsied child who ean talk quite 
plainly to his pet dog or eat but 
whose speech becomes unintelligible 
when speaking to his parents or 
teachers is demonstrating defective 
propositionality. The athetotie child 
who is relatively free from tremor 
when he is alone but who has a great 
increase of involuntary movement 
when he is with a group of people is 
also showing a propositional aberra- 
tion. Propositional stress is essen- 
tially a condition of specifie emotional 
pressure. When situational pressures 
bear direetly upon areas of behavior 
which have emotional importance to 
the child, these areas of behavior are 
adversely affected. This is by no 
means an “abnormal” type of reac 
tion. Consider, for instance, the typ 
ist who makes errors in typing when 
her employer is watching her, or the 
adroit conversationalist who blocks 
and fumbles his words when speaking 
before a large audience. In the cer 

bral palsied child, whose speech, move 

ments, and general appearance hav 
consistently elicited unfavorable socia 

reactions, propositional factors have ; 
greater effect on overt behavior thar 
they do on the average person. I 
the psychometric testing situation, th 

child’s recognition of the fact that h 

is being “tested” is often enough t 
raise the propositionality of the situ: 

tion to such a degree that he is unab! 

to do things which he ean do with eas 

in other situations. 
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Closely associated with proposition- 
ality are emotional lability and catas- 
irophie reactions. A catastrophic re- 
action is usually a response to failure 
or imminent danger of failure. To 
the child who has experienced failure 
consistently and who probably has 
heen directly or indirectly criticized 
for his failures, failure or the danger 
of failure creates severe emotional 
stress and often leads to catastrophic 
reactions. While there are many va- 
rieties of eatastrophie reactions, they 
are essentially of two basie types: 
The child may withdraw from the 
situation by simply sitting quietly and 
doing nothing or “blanking out”; or 
he may give an apparently aberrant 
response simply as an attempt to “do 
anything” to get out of his difficulty. 
This latter type of catastrophic situa- 
tion is the basis for many of the 
“wrong answers’’ given by the cere- 
bral palsied child in intelligence tests. 
For example, in response to the Binet 
Pieture Vocabulary, a child with a 
severe speech defect may say “knife” 
instead of “scissors” simply because it 
is easier to say “knife” at the moment. 
Or, again, a child may simply stare 
blankly ahead and say nothing in re- 
sponse to a verbal comprehension ques- 
tion, not beeause he did not know the 
answer, but beeause emotional pres- 
sures are too great to permit him to 
speak at the moment. Catastrophic 
reactions can generally be avoided or 
considerably diminished by eliminat- 
‘test” aspects of the 


ing the obvious 
situation. If the catastrophie reac- 
tion occurs, situational rapport ean 
often be re-established by back-track- 
ing to an item with whieh the child 
had suecess earlier in the test. 

In addition to the factors already 
mentioned, the problems of mental 
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evaluation in cerebral palsy is further 


confounded by perceptual defects. 
The term “perceptual defects” is here 
being used in reference to aberrations 
of sensory intake, and does not refer 
to defects of the apperceptive or cog- 
nitive type. The most common per- 
ceptual defects within our experience 
in the testing of cerebral palsied ehil- 
dren are figure-ground reversals, con- 
fusion in spatial orientation, and spe- 
cific distortions in form perception. 
The latter is consistently seen in the 
children’s performances with such 
items as the Seguin and Binet Form- 
boards. The child who is consistently 
able to adapt the star, the half-cirele, 
and the cross, but who consistently 
confuses the square, the diamond, and 
the rhomboid is probably giving evi- 
dence of defective perception rather 
than an inability to make proper as- 
sociations. 

The foregoing discussion gives some 
indication of the types of problems 
which must be considered in the men- 
tal evaluation of children with cere- 
bral palsy. The total picture, how- 
ever, is even more complex. . Various 
studies have attempted to isolate the 
general psychological characteristies 
of children with brain injuries. While 
differing lists of “elinieal signs of 
brain injury” have been compiled by 
various workers,” ’ there seems to be 
general agreement that the following 
behavioral characteristics are com- 
monly observed in eases of childhood 
brain injury: 

1. Deviant propositionality: Under an 
optimal degree of situational pres- 
sure, the child fails at tasks (speech, 
motor, general communicative) which 
he is able to do with relative ease 
when the situational structure is less 


threatening to his emotional security. 
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Perseveration: Under propositional stress, 
the child has a tendency to repeat a 
previously rewarded response, rather 
than to make an adequate response to 
the 


interactions, 


next of a series of communicative 


reactions: <As_ situational 


pressure mounts, the child with a brain 


Catastrophic 


injury tends to make aberrant psychic 
and/or psychomotor responses; crying, 


withdrawal from the situation, temper 


outbursts, vomiting, ete. 

Deviant patterns of abstraction and 
categorization: In problem solving 
situations, the child may attack the 
problem on the basis of factors not 


commonly recognized as prime situa 


tional determinants, For example, 
when asked to match groups of colored 
the 


basis of color intensity, or saturation, 


varns, matching may be done on 


rather than hue, 


General rigidities: A child displaying 
general rigidities often has difficulty 
in accepting new situations, or minor 
changes in familiar situations, He is 


often disturbed by minor alterations 


in the temporal and spatial organiza 
of 
unfavorably to disorderly spatial 


tion his environment; and re 


act 


may 


arrangements, 


Hyperirritable attention: Brain-injured 
children often have difficulty in select 
of a 


testing 


one stimulus complex out 


field 


attentional 


ing 


broad of stimuli. In a 


situation, ‘set’? is easily 
extraneous field 
child 
to 


disrupted by stimuli. 
labilitu: <A 


lability 


Emotional displaying 


emotional tends overreact 


to the emotional components of a situ 


ation. He laughs, cries, and becomes 
angry quite readily, His emotional 
reactions are subject to rapid altera 
tions. At times his reaction may be 


entirely inappropriate to a specific 


situation. 


Initiatory delay and confusion: Brain 
injured children often have difficulty 
in initiating responses. Even when 


they ‘‘know the answer,’’ they often 


require an inordinately long time to 


organize an appropriate response, 


Aprazias: Some children with brain in 


jury have difficulty performing at a 
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high propositional level motor act 
which are well within their basic phys 
eal limits, 

10. Perceptual defects: Many children wit 
brain injury show aberration in in 
take and interpretation of visual, aud 
tory, and general kinesthetic-proprio 
ceptive-haptie stimuli, 

11. Vasomotor lability: Vasomotor lability 
is a catastrophic sign consisting ot 
excessive perspiration, flushing, pallor 
ete. 

12. Autistic behaviors: Under situations of 


extreme situational stress, a child wit! 


a brain injury may ‘‘withdraw’’ i 


terms of the initiation of purposeless, 
nonadaptive activities; singing to self, 
rocking back and forth on chair, twist 
head from 


ing side to side, ete, 


that all of 


are most likely to 


be noted here 


It 


the above 


must 
“sigens”’ 
be manifested when the child is put 
“test” 
which threatens his emotional security. 
It that 
injured certain 


into a situation, situation 


a 


is thus apparent brain- 


children have psy- 


chological characteristics which, by 
their functional and operational fea- 
tures, must be carefully considered in 
test design, and in the total perform- 
ance complexes elicited from sueh chi! 
by psychological testing pro- 
This problem, that of the 


of eatastrophie reactions, per- 


dren 
cedures. 
effect 
ceptual defects, categorical difficulties, 


ete., on intelligence test seores, has re- 
ceived considerable attention in the 
recent literature’: * and needs no fur- 


ther discussion at this time. 

Within months, the Colum- 
bia Mental Maturity Seale has gained 
some popularity as an instrument for 


recent 


the evaluation of the intelligence of 
children with cerebral palsy. Its 
authors, Drs. Burgemeister, Blum, 
and Lorge, report that this test is 


ideally suited to this purpose beeause 
it demands no verbal response, a mini- 
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little 
erbal communieation between admin- 


ium of motor response, and 
istrator and subject. 

The test is composed of 100 items, 
ach printed on a eard 6 by 19 inches. 
Kach item consists of a series of from 
three to five drawings of things which 
would have some degree of familiarity 
even to severely disabled children with 
markedly limited backgrounds of en- 
vironmental interaction. In all items, 
the task the subject 
point to one drawing in the 
which is different from, or unrelated 


asked of is to 


series 


and similar handicapping conditions. 
From the deseription of the test, it 
would seem that it is well suited to 
this end.* The purpose of this investi- 
gation, conducted at the Institute of 
Logopedies, an habilitation elinie serv- 
ing individuals with speech and com- 
problems arising from 
brain and 
causes, was to determine whether the 
Seale might be adopted as part of the 
standard psychological screening pro- 


munication 


injuries numerous other 


cedures, especially in reference to chil- 
dren with brain damage. 
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Fig. 1. 
child being tested is instructed: 


Two of the cards from the Columbia Mental Maturity Scale. In each item, the 
“Point to the 


one that does not belong with the others.” 


The lower card has proved to be very difficult for children with visual-perceptual difficulties. 


The 
ecards are arranged in order of increas- 
ing difficulty, the bases of selection 


to, the others in the same series. 


ranging from gross differentiation of 


form or color, to reeognition of more 
abstract functional and generic classi- 
fieations. The mental age range of 
the test is from 3 to 12 years.* 

The authors state that the Columbia 
Mental Maturity Seale was conceived 
to overcome the oft-noted difficulties 
involved in obtaining accurate evalua- 
tions of the intelligence of children 
who have severe speech and motor im- 
pairments arising from cerebral palsy 


For purposes of primary orienta- 
tion, the Columbia Mental Maturity 
Seale was first administered to thirty 
non-brain-injured children who were 
attending the clinic for correction of 
minor speech difficulties. These chil- 
dren, fifteen males and fifteen females, 
ranged in age from 5.25 to 11.5 years, 
with a mean C.A. of 8.75 years. All 
of these children had within recent 
months been administered Form L of 
the Revised Stanford-Binet. The 
group showed a mean Stanford-Binet 
1.Q. of 97.8. The Columbia Mental 
Maturity Seale yielded a mean M.A. 
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8.65 years, and a mean I.Q. of 98.8. 
A Pearson correlation run between the 
Stanford and the Columbia 1.Q. scores 
82. These 


agreement 


vielded a coefficient of r= 


findings are in essential 
with the validity data presented by 


Burgemeister, Blum, and Lorge. 


The Columbia Mental Maturity 
Seale was next administered to thirty 
children with cerebral palsy. These 
children, eighteen males and twelve 


females, all had speech and motor im- 
pairments of various degrees of sever- 
itv; but, when approached with spe- 
cial recognition of the factors involved 
in the brain- 
injured to 
make adequate responses to adminis- 
tration the Stanford-Binet. The 
children in this group ranged in age 


mental evaluation of 


children. were able 


of 


from 5.5 to 12.5 years, with a mean 
C.A. Binet 
M.A. was 6.18 years, giving a mean 
1.Q. of 67.9. Administration of the 
Columbia Mental Maturity Seale to 
this group yielded a mean M.A. of 


of 9.10 vears. The mean 


4.80 vears, and a mean 1.Q. of 52.9. 
The Stanford-Binet Columbia 
[.Q. seores correlated at r 61. 


Thus there was a marked discrep- 


and 


ancy between scores made by brain- 


injured children on the Stanford- 
Binet and the Columbia Mental Ma- 
turity Seale, the Columbia test yield- 
ing the lower mean seore. In two 
eases the discrepancy was 25 LQ. 
points. Seven children seored 15 to 


24 1.Q. points lower on the Columbia 


than on the Stanford-Binet. Twelve 


seored 5 to 14 points lower. Six 
scored 1 to 4 points lower; and three 
obtained Columbia seores 1, 3, and 4 


points above their 


.Q. 


Binet seores. 


respective 
From these data arose 
the question of the possible reasons 
for this rather startling discrepancy 
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in scores. What factors, either in th 
children, or in the design of the test, 
or in both, could be responsible fo 
the observed deviations? 

Scrutiny of the test 
gested that the intellectual functions 
heavily stressed in the Columbia Men 
tal Maturity Seale are visual percep 
tion, categorization, and abstraction 
All these factors are commonly im 
Ih 


items sug 


in children with brain 


It must be stressed here that 


paired 
juries. 
have 


cerebral palsy 


which 


children with 


brain injuries give rise not 
only to locomotor and motor speech 
impairments, but also often to im 
pairments in general language and 
communicative functions. 

It has already been stated that the 
Columbia Mental Maturity Seale puts 
heavy stress upon visual perception, 
and abstraction and categorization. 
In a study now in process at the Insti 
tute of Logopedies, out of 100 cerebral! 
palsy cases, 62 per cent have abstract- 
ing and eategorizing difficulties, while 
44 per cent show marked deviations 
in visual perception. The perceptual 
of 


pe or 


defeets several varieties in 
cluding 
differences, 
versals, and poor isolation of minor 
All heavily 


weighted in the Columbia Seale.? 


are 


recognition of gross 


form figure-ground _re- 


details. factors are 

Analysis of the performances of the 
thirty 
with the Columbia Seale indicated that 
contaminated 


brain-injured children tested 


many responses were 
by deviant abstraction and ecategori- 
and The 


first item in the Seale presents two 


zation, by perseveration. 
small red squares and one large blue 
The child is expected to point 
to the blue circle in response to the 
examiner's “Point to the 
picture that does not belong with the 


circle. 


request, 














PSYCHOLOGIC ASPECTS OF PEDIATRICS 


others.” If the child fails to do so, 
he is shown that the big blue circle 
is different from the little red 
squares, and therefore “‘does not be- 
long.” Eighteen of the thirty brain- 
injured children in this study did not 
readily comprehend the meaning of 
“does not belong,” and needed fur- 
ther demonstration of the task with 
the next two cards; two blue squares 
and a red cirele of approximately the 
same size; and two large yellow 
squares and a small red square. Of 
the eighteen children failing to ecom- 
prehend the task on the first eard, 
fifteen chose one of the blue squares 
as the response for ecard 2. Investi- 
gations of these responses indicated 
perseveration of a spatial response in 
four eases; ie., the blue circle on the 
first item was to the child’s right-hand 
side of the card, and the child pointed 
to the blue square at the right of card 
2. The remaining children 
wave evidence of deviant patterns of 
Each 


chose one of the blue squares as the 


eleven 
abstraction and categorization. 


second response; and when questioned 
regarding their responses, replied to 
effect that “it 
like the circle, so it doesn’t 


the general was blue, 
belong.” 
Nine children chose one of the two 
larger vellow squares as the response 
for ecard 3, because it was ‘‘big, like 
the big ball’’ (on the first card). 
It is evident that 
first three ecards of the Columbia Men- 


the items on the 


tal Maturity Seale are so arranged as 
to be confusing to children with brain 

juries, giving rise to abstracting and 
categorizing difficulties. Sueh  chil- 
ren may respond either to position, 


color, size, or shape. It was also noted 
at some children in this group tend 
react to their own confusion by per- 
verating the first response. 
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It is not the intent of this paper to 
analyze in terms of the brain-injured 
syndrome the possible faults of each 
item in the Columbia Mental Maturity 
Seale. 
illustrate a 
difficulty to the brain-injured children 
The first three 


been 


It may be well, however, to 
few which gave the most 


used in this study. 
ecards have already discussed. 
Card 5 presents two red triangles and 
a yellow rectangle. Card 6 presents 
two vellow half-cireles and a red tri- 
angle, leading to a tendeney of color 
perseveration and categorical confu- 
ard 6. 
blue houses and a blue alphabet block, 


sion on Card 22 shows two 
the detail of all items represented as 
This 


item is particularly suseept- 


white spaces in the blue matrix. 
type of 
ible to figure-ground visual pereeptual 
disturbanees. Card 35 shows five rab- 
bits, four with upright ears and one 
with “floppy” ears, calling for good 
perceptual isolation of detail. 
Card 37 presents a similar problem, 
Many of the eards 


small 


as does eard 39. 
above 39 present problems demanding 
high-order abstractions and exeellent 
perceptual and in 
some items a combination of both, fae- 
tors in whieh many brain-injured ehil- 
dren are markedly deficient. 


diserimination; 


Analysis of the results vielded by 
the children with cerebral palsy tested 
Mental Maturity 


with the Columbia 


Seale showed that nine children out 
of the thirty made seores which were 
in close agreement with their Stan- 


ford-Binet I.Q. seores, i.e., —-4 to +4 


points. Review of the psychological 
data previously gathered on these 


children indicated that in each of 
these nine eases there were no signs 
of brain injury other than the obvious 


motor and motor speech defects, four 





260 THE JOURNAL 


eases with emotional lability, and two 
eases with initiatory confusion and 
delay. 

Of the twenty-one children showing 
marked discrepancies between Stan- 
ford-Binet and Columbia Mental Ma- 
turity I.Q. seores, nineteen showed 
deviant patterns of abstraction and 
categorization. Fourteen showed 
marked defects in visual perception. 
Eleven had low eatastrophie levels. 
Ten demonstrated marked initatory 
delay and confusion. Five demon- 
strated various types of psychological 
rigidity; and four had marked per- 
severative tendencies. Ten of these 
nineteen cases demonstrated combina- 
tions of two or more of the foregoing 


signs of high brain injury. 


SUMMARY AND CONCLUSIONS 


This paper has discussed some of 
the psychological problems presented 
by children with brain injuries which 
necessitate extreme caution in the 
evaluation of the intelligence of such 
children through the use of standard 
psychometric tests and interpretative 
orientations. It has also reported the 
results of a study of the effects of the 
discussed psychological factors upon 
the validity of the use of the Columbia 
Mental Maturity Seale as a measure 
of intelligence for children with brain 


injury. It is coneluded that the re- 
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sults of this test, like any other stan 

ard test, must be accepted with rese 

vation, and with eareful consideratio: 
and complete recognition of the po 

tion of the “brain-injured syndrom: 

presented by each child tested, ina: 
much as eurrent studies are sugges’ 
ing that 60 to 70 per cent of all chil- 
dren with cerebral palsy examined at 
the Institute of Logopedies present 
two or more of the psychological signs 
of brain injury discussed in this 
paper. 
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Pediatric Profiles 


~ enneth D. Blachfan 


(1883-1941) 


|" EVER a man’s life could be econ- 
sit dedicated intensely to a 
Blackfan’s 


to pediatric education. 


lered 


single purpose, Kenneth 


was devoted 
This attempt at a picture of Dr. Black- 
life 
sarily prejudiced point of view of one 


fan’s is written from the neces- 
who was his student for eleven years 
at the Children’s Hospital in Boston 
and whose memories of him are limited 
fifteen life 
which, almost certainly, he would have 


to the last years of his 


considered the most important period 


of his service to medical education. 


As I saw him, the dominant 
durine those years of his life was a 


purpose 


persistent, almost ruthless, concern to 
develop an ideal teaching machine for 
pediatric education. His concept of 
the best type of pediatric education, if 
expressed today, would be considered 
entirely modern and would differ little 
from those who consider themselves 
how most progressive in this field. In 
in a firm belief 
be a good chil- 
pedi- 
tries, not by being talked to, that one 


uld not be a rounded physician with- 


essence, it consisted 


hat one learned to 


ren’s doctor only by ‘‘doing’’ 


uit a real interest in progress of medi- 


| knowledge and some participation 
research, and that a physician must 
ace the well-being of each individual 
tient before all else, including the 


mands of teaching and research. 


Dr. Blackfan’s progress to his final 


sition of a national figure in medical 
eation and of chairman of the pedi- 
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Alexander James. 


From an oil painting by 


atrics department at Harvard was by 
the 
steps that he went through to gain ex- 


no means an easy one. Some of 
perience, as well as a reputation, seem 


painful, and some might seem mis- 


steps. He probably spent as long a 
time in intense and financially unre- 
munerative activity in the preparation 
of himself to be one of our great teach- 
ers aS anyone in this country. 

His early education did not indicate 
that his ultimate professional career 
would be in education and research. 
He was born in Cambridge, New York, 
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in 1883, and received his medical de- 
gree from near-by Albany Medical Col- 
lege in 1905 at the early age of 22 
Probably no more important 
his life arose than the 
Albany of Dr. Richard 
Pierce as professor of pathology and 


Blackfan’s Junior 


vears. 
influence in 


coming to 


bacteriology in 


vear. The interest of Dr. Pierce in 
the scientific aspects of medicine was 
very stimulating and it seems clear 


that the contact with this teacher was 
ultimately dissatisfied 


It is interesting 


to make him 
with general practice. 
to note how early some interest in the 
laboratory occupied him. He served 
briefly, but 
ably, before and after his graduation 
as pathologist at the Albany Hospital 
in the 


apparently most profit- 


and as assistant bacteriologist 
medical school there under Dr. Pieree. 
He then entered general practice with 
New York. 


was not 


his father in Cambridge, 
It was soon obvious that he 
contented with general practice and, 
as he developed a particular interest 
in children’s work, after four years he 
went back to Albany with Dr. Harry 
Shaw. Still he was not contented, and 
in 1910 he went to Philadelphia to as- 
sist Dr. Sam Hammill. 

After a few months he became a res- 
ident at St. Vineent’s Foundling Hos- 
pital in Philadelphia under Dr. Ham- 
mill. This experience, as well as that 
in general practice, although not satis- 
fying to him, nevertheless was worth 
while, and later on in his life he often 
referred to experiences that had been 
valuable to him there. 

The St. Vineent’s Foundling Hos- 
pital in Philadelphia must have been 
a shocking place for him to work. It 
is said that there was an infant mor- 
tality of some 90 per cent of those un- 


der one year. He and Hammill made 
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some attempts at research there, study- 
ing the Calmet eve test and the von 


Pirquet skin test for tuberculosis. 
Soon, however, he was on the move 
again, and in 1910 he and Borden 


Veeder went to St. Louis, under that 
ereat Dr. John Howland, to 
help develop a pediatrics department 


teacher, 
in Washington University. This step 
was to prove a decisive one in his life, 
as his lone association with Howland 
was to be a dominant influence on his 
whole career as was the case with oth- 
ers who became great teachers of pedi- 
atries. Aecordingly, when Dr. How- 
land left and was offered the professor- 
ship of pediatrics at Johns Hopkins 
and asked Kenneth Blackfan to go 
with him, he left his unfinished work 
and his elose friend, Veeder, 
and started his long experience at 
Johns Hopkins in 1912. Veeder has 
said, far too modestly, that perhaps 
to scientific 


3orden 


his greatest contribution 
pediatrics was to stay in St. Louis and 
permit Blackfan to go with Howland. 
Blackfan spent eight fruitful years at 
Johns Hopkins as resident and as a 
finally obtaining the title of 
Associate Professor of Pediatrics 
This period was the richest of his edu- 
cational experience, and in spite of 
working for a pittance, he was happy 


teacher, 


there. After eight years he accepted 
the Chair of Pediatries at the Univer- 
sity of Cincinnati and three years 


later, in spite of the knowledge that 
great opportunity was being offered by 
the expectation of a large bequest ‘o 
his department, he accepted the p1 
fessorship at Harvard University. 

Dr. Blackfan had had difficulties 
Cincinnati in establishing an ind:- 
pendent department with full-ti 
workers, but it is clear that his si 
cessor had an easier time because «f 
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ine work he had done. In a similar 
way, Blackfan had an easier time at 
llarvard beeause of the work of his 
immediate predecessor, Oscar Schloss, 
who had initiated the modernization 
of pediatric teaching there as Black- 
fan had at Cincinnati. 

A picture of Dr. Blackfan’s life 
must most importantly contain some 
diseussion of the philosophy of teach- 
ing to which he doggedly devoted him- 
self; a practical plan of teaching that 
would make possible the integration 
of hospital service with very great 
clinical responsibilities, with a depart- 
ment of a medical school primarily 
concerned with education and _re- 
search. 

He felt that the most effective way 
of teaching pediatries at any level, un- 
dergraduate or graduate, was to allow 
the personal experience of the student 
by responsible contact with a patient, 
to motivate the student’s study. Ae- 
cordingly, as much as possible, stu- 
dents worked as junior interns, taking 
histories, doing physical examinations, 
and deeiding what treatment should 
be earried out, and following up their 
own patients with recorded observa- 
tions. This was, of course, not a new 
concept of teaching medicine except in 
the way he applied it, and the inten- 
sity of his desire to reach this end. 
\lmost all elinieal teaching, except for 

relatively few leetures, was built 
round bedside or outpatient expe- 
ienee., 

Kenneth Blackfan’s primary inter- 
st undoubtedly was in the undergrad- 
ate medical student, and his feeling 

responsibility there was extremely 
reat. This devoted attitude toward 

‘aching medical students was so ap- 
arent that sometimes his residents 

It treated unfairly. It has been said, 
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almost as a joke, that any medical stu- 
dent could get to see him and spend 
time with him with far greater ease 
than one of his residents. This was 
almost literally true. His contact with 
students was, nevertheless, reserved. 
He was no teacher acting like a 
‘* buddy.’ There was little joking 
with the students, but if it came to a 
dispute as to the amount of routine 
work a student should do in a elini- 
cal laboratory as compared with the 


, 


house officer, there was no question 
about what his attitude would be. The 
student’s job was to learn, not to help 
the resident. If the laboratory work 
was instructive, then he was willing to 
let the student do it, but he would not 
allow house officers to burden the stu- 
dent with routine work if he could 
help it when the resident could do the 
work just as profitably from the point 
of view of the student’s education. An 
instructor did not get great sympathy 
for his complaints that a group of stu- 
dents was particularly poor or lazy. 
Blackfan’s usual reaction was that the 
teaching must be wrong and not made 
interesting enough. A poor student 
first suggested to him a poor instrue- 
tor. 

Ward rounds with the students were 
relatively formal. They were actually 
not ward rounds in the traditional 
sense, although he would very often 
wander around the wards for a few 
minutes. Every ward round was pre- 
pared. He knew ahead of time which 
patients he was going to study and the 
hour would be directed, for the most 
part, toward the analysis of the celini- 
cal problems of two or sometimes three 
patients. The organization of the stu- 
dents’ time he accepted as his respon- 
sibility. Others might work out the 
details for him but there was no sched- 
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ule that he was not thoroughly ae- 


quainted with and with which he 
would not interfere. 

With the resident staff he was eriti- 
eal, and, as with the students, rarely 
informal, except with those who had 


His 
ward rounds with the students or with 


been around him for some time. 
the residents were always quiet and 


reserved, and strict discipline was 


maintained. He had developed a fine 
technique of reprimanding the resi- 
dent staff, and so maintaining control, 
without ever raising his voice or using 
When a patient in 
his opinion was mishandled, a few re- 


direct criticism. 


marks, perhaps to the students, made 
it clear to everybody where the fault 
lay, and that it was not with the stu- 


dents. He had an excellent memory, 


and a quiet word, almost casually 


dropped during ward rounds to the 
regarding some- 


resident in charge, 


thing that ought to be done or some- 


thing that should be looked up, was 
rarely forgotten. He might suggest 
that it would be worth while for Dr. 


X to look up the data on the incidence 
spinal fluid in 
meningitis. Nothing 
said about it perhaps for 


of a_ characteristic 


mumps more 
would be 
several weeks, and then quite suddenly 
Dr. X would realize that he was being 
publiely questioned about this matter 
with the full expectation that he would 
come up with a clear-cut answer as the 


If he 
did not, the quiet pause after his ae- 


results of his own investigation. 


knowledgment of ignorance and Dr. 


Blackfan’s request for someone else to 


do the work were far more effective 
than any direct criticism could have 
been. 


A very important feature of Black- 
fan’s philosophy about training at the 


eraduate level was his desire to inte- 





THE JOURNAL OF PEDIATRICS 


grate clinical and laboratory work. H 
was very pleased with the prograi 
which he developed at the Children's 
Hospital of having one or two me: 
spend an extra year or so in the lab 
oratories, usually before they came to 
their clinical These 
very valuable clinical experience and 
were expected to know a great dea! 


work. men go! 


about the patients while assigned to 
the laboratory. Many of them since 
have become outstandingly useful peo- 
ple in pediatric teaching because o! 
this combined clinical and bacteriolog- 
ical or biochemical training. 

Dr. Blackfan’s relationship with his 
small patients was one of deepest in- 
terest and affection, but reserved and 
undemonstrative. Children never ran 
to him to be picked up, but, neverthe 
less, his calm and gentle handling of 
them, with the avoidance of any sud 
den motions or signs of impatience, en 
abled him to carry out his physica! 
examinations with conspicuously more 
success than many of the resident staff 
could obtain. Although he would 
teach how a erying child could be ex 
amined, it was obvious that he did not 
feel satisfied himself with such tech 
niques and took time to quiet the baby, 
or reassure the child, first. 

There was no question but that 
every man who studied under him had 
the feeling that interest in the patient 
came first, second, and beyond any 
thing else. No child’s interest was ex 
pected to be sacrificed to the demands 
of teaching and research, or to hospita! 
routines, Ther 
were certain stories that he would tel 
repeatedly to illustrate his attitud 
that the patient’s good must come first 
I heard a story many times about th 
patient with meningococcie meningitis 
that he had treated in the outpatien 


rules, or customs. 




















department of the Harriet Lane Hos- 
pital. A diagnosis of meningitis was 
iade in the admitting room. Hos- 
pitalization was refused by an igno- 
rant and belligerent parent, but, never- 
theless, the father was persuaded to 
bring the child back repeatedly for 
care. He described how lumbar pune- 
tures were done daily, or twice daily, 
and antimeningoecoecie serum was ad- 
ministered intratheeally in the out- 
patient department in a manner that 
apparently was quite contrary to the 
veneral habits of that institution, and 
would be now. He boasted to us how 
this child was completely cured of 
meningocoecie meningitis without ever 
being admitted to the hospital and 
used this as an illustration of the limits 
to which anyone must go in caring for 
children and to emphasize that no 
child should be punished for the igno- 
ranee or lack of cooperation of the par- 
ents. 

He disliked 
‘against advice.’”’ 
least, a discharge ‘‘against 
was a technicality that meant that the 
parents could not bring the child back 
for further care and that the hospital 
righteously washed its hands of him. 
When Blackfan was aware that this 
technique had been followed, he would 
be very eritical indeed of all the cir- 
ceumstanees. Usually the child was 
illowed to come back for care anyway. 
lle always objected to the use of the 
vord ‘‘ease’’ in reference to a patient. 
‘he child’s name should be used. He 
hould be considered, not a 6-year-old 
male, a ease of pneumonia, but as 
Johnny Somebody, 6 years old, who 
ad pneumonia. 


discharging children 
At that time, at 
advice’’ 


Blackfan was intensely interested in 
he establishment of the Academy of 
’ediatries and, particularly, the Board 
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There were differences 


of Pediatries. 
of opinion among us at that time about 
this venture, it being felt by some 
(among them myself) that it was a 
step toward ‘‘trade unionism,’’ or the 
idea of 


guild system, with the basic 


restricting the practice of pediatries. 
Blackfan felt differently and his opin- 
ion has been thoroughly 
time. 


supported by 
Probably there is no organiza- 
tion where new memberships are wel- 
comed more than in pediatries, both in 
the Academy or in actual practice. 
Blackfan was not a fluent speaker 
or writer. He was indeed a painful 
writer and it was painful to work with 
him, sitting by his desk at his request, 
when he tried to write something or 
presented him with an 
article, already written, for his eriti- 
cism. 


when one 
Over and over, sentence by sen- 
tence would be pulled apart, recon- 
structed, moved sometimes 
ending just where it This 
plodding but thorough type of writing 
was one of the major reasons, I believe, 


around, 
started. 


why the loose-leaf system of Brenne- 
mann’s Pediatrics was not the ‘‘ Bren- 
nemann and Blackfan System.’’ At 
first he was going to be a co-editor, but 
I believe he felt that Dr. Brennemann 
and 

any 


was going too fast accepting 


articles too freely. In case, he 
withdrew fairly early from this associ- 
He did spend a great deal of 
time to help with several chapters, 
nevertheless, but his thinking with his 
pen was not fast enough, and his desire 


ation. 


for perfection too great for him to 
work easily with others. He constantly 
emphasized very sound principles of 
scientific writing. He made the point 
repeatedly that a paper should make 
only one or two points, and those very 
clearly, and, as we have said, to bring 
this about with clarity and simplicity, 
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he would rewrite a sentence or a para- 


graph many times to the point of ex- 
haustion by all those associated with 
him. 
There 
the order of importance to him of the 
First 


ean be little question as to 


various components of his work. 


and foremost, at all times and at all 
costs, came the patient’s good, regard- 
less of the parents’ cooperation or 
possible demands of scientific curiosity. 
Next 


students for whom he had a very great 


came the good of the medical 
feeling of personal responsibility, al- 
though there was little personal inti- 
Next would surely 
But over 


maey with them. 
come his graduate students. 
it all came the dedication to the per 
fection of his department as a working 
organization, clearly in the understand- 
only through such a good 


the 


ing that 
working department could other 
ends be properly met. 

All this should not 
Blackfan had little interest 


sonal life outside his work. 


that 
in a per- 
Although 
bachelor 
first 


indieate 


he devoted many years as a 
to his postgraduate training, at 
moving almost restlessly frem one job 
to another, as we saw him at Harvard 
he was the picture of a contended fam- 


Mrs. 


Louisville, 


ily man. He was married to 
Bridges of 
1920, 


vears old, fifteen vears after he re- 


Lulie Henry 


Kentucky, in when he was 37 


ceived his medical deeree. This was 


the vear that he left Johns Hopkins 
University and, for the first time, had 
an independent position, and presum- 
that 
called something more than a nominal 
Mrs. Blackfan had 


previously been married and her son 


ably his first income could be 


sustenance salary. 


became as much of a son to Kenneth 
Blackfan as child 
he was deeply involved in this boy’s 


He had no 


any could be, and 


development and future. 
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children of his own. His marriage a 
37 vears of age did not cause him to 
deviate in any way from his main pw 
have made him im 


poses, but must 


mensely happier. One of the greates 
pleasures of his life was the constru: 
tion of a new home in Brookline which 
he and his wife planned in great detail! 
Only those working closel\ 
what 


themselves. 


with him could realize intens 
pleasure its planning, its construction, 
and finally his life in it meant to hi 

Mrs. beautiful 


maker and hostess, and their final hom« 


Blackfan was a home 


was perfect in all the little details o1 


Southern graciousness that she eould 


so well accomplish. Their summer 
home in Cambridge was also of great 
interest to the Blackfans. With the 


ill health whieh him, 


Kenneth Blackfan took a lone summer 


handicapped 


period away from school, and during 
this time he caught up on his thinking, 
reading, and writing, and also occupied 
himself physically with the construe 
He started 
with a single cottage and then built up 


tion of this summer home. 


on the shore of a littie lake a smal! 
number of guest houses, complete in 
themselves, so that he could have a 


tiny colony of his friends around him 
at various times during the summe) 
months. 
Blackfan member of — th 
American Pediatric Society of whiel 
1938, the 
American Society for Clinieal Investi 
Institute of Nu 
trition, and the Association of Ameri 


was a 


he beeame President in 


gation, the American 
ean Physicians. He was an honorary 
member of the Philadelphia Pediatrie: 
Society and the Society for Pediatric 
Research. 

He was greatly interested in a va 
riety of research projects in biochem 
istry, nutrition, and hematology an 
his bibliography shows a great rang: 
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of interests. Almost all his papers 
were reports of studies at the clinical 
level, but he was always eager to en- 
courage basic research and was most 
proud of the work of Dr. Gamble. 
James Gamble was established in the 
(‘hildren’s Hospital in Boston when 
he arrived. There was great mutual 
respect between these men and Black- 
fan took eare to relieve Gamble from 
routine duties in patient care and 
teaching. His greatest personal in- 
volvement in research was in the field 
of hematology, which fascinated him. 
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from some of us that we did not want 
him to accept the deanship. I remem- 
ber well that I was asked how the staff 
would react to the move and, once he 
found that we did not want him to 
leave, he expressed immediately almost 
a feeling of relief, as well as great 
pleasure. Those of us consulted were 
proud of the honor offered to him but 
quite selfish in that we knew that he, 
as dean, would lean over backward in 
not favoring his own department, and 
also, of course, we begrudged the time 
it would take away from the hospita!. 






Dr. Blackfan on ward rounds. 


Certainly though, his greatest con- 
tribution must be considered his de- 
velopment of teachers and the stimulus 
for research of others in his depart- 
ment as it was finally organized. 

In 1934, at the resignation of Dr. 
David Edsel, he was asked to consider 
whether he would accept the deanship 
of Harvard Medical School. The pos- 
‘ibility of this position caused a great 
deal of painful thought and considera- 
tion on his part and he finally rejected 

He felt first that the deanship 
iould be a full-time job and a full- 
me deanship was not proposed. What 

more, he did not want to give up 

ediatrics. I think he was finally in- 

ienced to remain as full-time chair- 
an of the department of pediatries 
wause of the definite feeling he got 


Dr. Blackfan’s adult life was handi- 
capped by a very severe illness. He 
had tie douloureux and had _ been 
operated upon by his friend, Walter 
E. Dandy. The operation left him 
with an anesthetic face, tongue, and 
eye, on one side. He rarely spoke of 
this to anybody, although at times the 
handicap was conspicuous and he was 
bothered by eye and sinus infections 
which could not easily be recognized. 
The final years of his life were com- 
plicated by neoplastie disease, which 
was extremely distressing to all his 
close associates, although he attempted 
to carry on his work with the same in- 
tense interest, if not physical capacity. 
He died from this condition November 
29, 1941. 


James L. Wilson 











Comments on Current Literature 


GROUP A BETA HEMOLYTIC STREPTOCOCCUS 
ASSOCIATED WITH NEPHRITIS 


N OUTBREAK of acute glomer- 
A ulonephritis was observed on the 
Red Lake Indian Reservation in North- 
ern Minnesota in the summer of 1953 
which was shown to be associated with 
streptococcal infection, both  searlet 
fever and pyoderma.' There were 
sixty-three cases of acute glomerular 
nephritis, all occurring in children (age 
range, 15 months to 13 years), and 
concentrating in those of the late pre- 
school and the early school years. More 
than one patient with nephritis in the 
family was not unusual, and in one 
instance four cases occurred within a 
single family. 

An outstanding clinical feature of 
most of these eases of glomerulone- 
phritis was the presence of a rather 
typical type of pyoderma which is 
described by the author in detail. 
“The lesions were characteristically 
distributed over the lower extremi- 
ties and the lower half of the trunk. 
The individual lesion was round, 
slightly raised, pale red in color, and 
about five to seven millimeters in di- 
ameter. These lesions developed a 
small vesicle which was central in loea- 
tion with respect to the entire lesion, 
but which did not extend over the 
full area of the raised portion. The 
crust resulting from the rupture of the 
vesicle was flat and relatively thin. 
Seen at a later stage, when secondary 
infection had set in, the crusts were 
thicker, more irregular, and covered 
the entire area of the initial lesion.” 
These streptococcal infeetions re- 
sponded well to penicillin, and a mass 
prophylaxis program carried out with 
penicillin was successful in eradicating 
the infectious agent from the general 
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population of Red Lake. Only on 
fatality occurred among the sixty-three 
eases, a boy of 2 years who succumbed 
on the sixth day of illness. Renal in 
volvement observed at autopsy was 
described as acute proliferative glomer 
ulonephritis. 

The unusual epidemiologie features 
of this outbreak of streptococcicosis, 
associated in a striking manner with 
acute glomerulonephritis and pyo 
derma, prompted a bacteriologie sur- 
vev.2. Personnel from the Communi 
‘able Disease Center, U. S. Public 
Service, Atlanta, Georgia, cooperating 
with the Minnesota State Department 
of Health laboratory, obtained skin 
and nasopharyngeal cultures from in 
dividuals at the Red Lake Indian 
Reservation, and from a “control” 
group composed of residents of the 
Cass Lake Indian Reservation, about 
fifty miles distant. Group A strepto 
cocci were isolated from forty-two per 
sons of the Red Lake area, where thi 
epidemie occurred, and from six indi 
viduals of the Cass Lake communit) 
where no overt epidemic of strepto 
coceal disease had been reported. Non 
of the forty-eight strains of group A 
hemolytie streptococcus obtained 
forty-two from the Red Lake residents 
and six from the Cass Lake “control’ 
group, could be typed by means o! 
precipitating antiserums, 40  anti- 
serums being available for use in thé 
testing. 

In order to establish, if possible, the 
antigenic characteristics of thes¢ 
forty-eight newly isolated, nontypabl 
streptococci, antiserums to two strains 
were prepared by rabbit inoculation 
One strain, designated as DS-C300, 
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iad been isolated from the nose and 
throat of a child who was shown to 
ave albuminuria, but who had not 
iad elinieal nephritis; the other strain, 
designated DS-C274, was obtained in 
almost pure culture from a skin lesion 
of another child who did have glomer- 
ulonephritis. The newly prepared 
(‘300 antiserum reacted with the ma- 
jority of the forty-two Red Lake eul- 
tures, ineluding the C274, and with 
three of the six cultures obtained in 
the Cass Lake area. “Of particular 
interest is the fact that the C300 anti- 
serum reacted with twelve (92 per 
cent) of the thirteen cultures from 
children with clinical nephritis and 
with 17 (100 per cent) of the cultures 
from those with pyoderma, the two 
lesions most characteristic of the epi- 
demie.’”* Preliminary tests using C274 
antiserum gave similar results. On 
the basis of these experimental find- 
ings, the authors believe that “the 
(‘300 culture is representative of a 
serologically specific strain of group-A 
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beta hemolytic streptococci, and that 
its antiserum has characterized the 
etiological agent of the Red Lake epi- 
demic.’* Unless further investigation 
should establish its identity with some 
type already recognized, the C300 
strain seems to be a new type. 

The association of this strain of 
group A beta hemolytic streptococcus 
with an epidemic outbreak of acute 
giomerulonephritis merits the atten- 
tion of bacteriologists and clinicians, 
and suggests that this strain, together 
with types 12 and 4, must be included 
in studies concerning the relationship 
between group A streptococci and acute 
glomerulonephritis. 


Russet. J. BLATTNER 
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News and Notes 


\ new organization, the Children’s Exo- 
crine Research Foundation, has been formed 
to further research in eystie fibrosis of the 
pancreas. The Foundation announces that 
there will be no public drives for funds, 
but that it expects to obtain its funds from 
grants from other foundations and inter 
ested givers. The funds thus obtained will 
be allocated to research workers interested 
in the diseases of the exocrine svstem. The 
Advisory 


Scientific Board is composed of 


Sidney Farber, chairman, Rustin MeIntosh, 
and Joseph Stokes. Dr. Paul Patterson is 
chairman of the publicity committee. 

Applications for grants may be made to 
the headquarters of the Fund, 2300 West 
moreland St., Philadelphia, Pa, 

In a small booklet announcing its forma 
tion is stated that the Foundation is entirely 
expense-free, and that no Foundation money 
is spent on materials, advertising, or salaries, 
and 100 per cent of the money raised is used 
to support research in this ineurable chil 


dren's disease, 


The National Association for Nursery 
Education will hold its Bienniel Conference 
at the Hotel Statler, Boston, Mass., Oet, 19 


»> 


through 22, 1955. 


The Department of Pediatries of New 
York University College of Medicine is 
offering a course in tuberculosis for pedi 
atricians and general practitioners. This 
will be given by the Chest Clinie of the 
Children’s Medical Service of Bellevue Hos 
pital, five days, full time, Sept. 26 through 
30, 1955. This course is designed for ped 
atricians or general practitioners interested 
in tubereulosis in infants and children. It 
will comprise lectures, clinical demonstra 
tions and discussions of the diagnosis, prog 
nosis and treatment of tuberculosis ar 
other pulmonary disorders, Those interests 
should apply to Dr. Edith M. 
Bellevue Hospital, New York 16, N, Y. 
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Book Reviews 


The Convalescent Child. Frank Falkner, 
M.R.C.S., Liverpool, 1952, The Univer 


sity Press, 55 pages, 


\ monograph from the Department of 
Child Health of the University of Liver 
pool based on a study of the convalescent 
care provided by a group of twenty insti 


tutions, chiefly in Great sritain. The 


author discusses the important place of 
home convalescent eare and the special 
place of institutional care. The study goes 
into minute details of institutional care 
which are presented in a well-constructed 
chart. Based on his study, the author pre 
sents definite recommendations as to the 
eontrol, architecture, and the care to be 


o7 
- 


Althoug 


the importance of convalescent care is we 


provided in convalescent homes. 


recognized, it is a field that lies far I» 
hind the development of hospitals for ch 
dren. The text has an excellent biblio 
raphy, and the monograph will be of gre: 
value to organizations and groups int: 
ested in this phase of medical care f 


children, 


Ectopic Ureterocele in Infants and Chi! 
dren. Nils Olof Eriesson, Stoeckhol: 
1954, Acta Chirurgica Seandinavia, 


pages. 


An excellent and beautifully illustrat: 
monograph on ectopic ureterocele, based 
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a study of twenty cases of ureterocele in 
children and twenty-nine in adults. Erits- 


sou eonsiders the condition as more fre- 


quent than usually supposed. The embryol- 
ogy, diagnosis, and treatment are discussed. 
Prognosis depends on the amount of renal 
damage that has occurred. If the diagnosis 
and the 


eonsidered as 


is made in infancy ureterocele 


resected, the prognosis is 
rather good, 

Moto-Kinesthetic Speech Training. Edna 
Hill Young and Sara S. Hawk, Stanford, 
Calif., 1955, Stanford 


176 pages. Price $5.00. 


University Press, 


The text describes the principles and 
application of the moto-kinesthetic method 
of speech Mrs. 


It has proved itself of use either 


eorrection developed by 
Young. 
other methods, or as a 


It consists of the voeali 


as an adjunct to 
method in itself. 
zation of sounds required in speech through 
stimulation of the muscles involved in speech. 
This is an enlarged and rewritten text of 
an earlier volume published in 1938. Since 
that time many speech therapists have 
heen trained in the ‘‘ Hill-Young’’ school. 
It is of physicians 


interested in the speech correction of the 


particular value to 


handicapped child. 


Die moderne Behandlung der Poliomyelitis 
im akuten Stadium. 
Prof. Dr. G. Faneoni, Basel, 1954, Benno 


Sehwabe & Co., 70 Price 8 fr. 


Herausgegeben von 


pages. 


Swiss). 


A collection of seven papers, reprinted 
brochure form, which were published in 
the Helvetica Acta. 
Four of the seven contributions are from the 
Zurich group. Neukireh, in an 

ticle, discusses in detail the treatment used 


i954 in Paediatrica 


extensive 


Copenhagen, and Engstrém the experience 
the Infectious Disease Hospital in Stock 
lm. Thus the viewpoint of European spe 
lists in the treatment of life-threatening 
lio is presented which makes the brochure 
considerable interest. The problem dis 
ssed chiefly concerns the treatment of cases 
polio presenting respiratory weakness and 
alysis. Two of the articles from the 
ich clinie discuss the problem of artificial 
with tetanus. 


piration severe 


Feeding Your Child. Samuel M. Wishik, 
M.D., New York, 1955, Doubleday & Com 
pany, 223 pages. Price $3.50. 

Another in the long and seemingly unend 
ing list of books written for parents on in 
fant and child The 
find nothing in it to set it apart from many 
of the The 
author’s style is rather discursive. 


feeding. reviewer can 


other books on the subject. 


Das transversale Schichtverfahren. Doz. Dr. 
Med, Alfred Gebauer and Dr, Med. Alfred 
Schanen, Stuttgart, 1955, Georg Thieme, 

Price 97.50 DM. 


343° pages. 
The development of the laminograph, as 
it is usually referred to in the United States, 
has added a new technique in roentgenology. 
After 
the technical 


a discussion of its development and 
methods used, the authors dis 
euss its application and use in the diagnosis 
and localization of various lesions, such as 
pulmonary tuberculosis, thoracie tumors, ab 
and skeletal 
chief 


working in 


dominal conditions, changes. 
The text will be of 
skilled 


elinies 


interest to the 
roentgenologist large 


where the necessary apparatus is 


available. Incidentally, it is one of the best 
illustrated medical texts that has ever been 
published, and the publishers have added as 


much as the authors to its value. 


Reactions With Drug Therapy. Harry L. 
Philadelphia, 1955, W. B. 


Price $7.50. 


Alexander, 
Saunders Co., 301 pages. 


Coincident with the plethora of modern 


type drugs introduced in recent years, 
medical literature has been filled with re- 
ports of occasional toxie reactions follow 
ing their use in therapeutic dosage. In this 


useful reference text, Alexander has sys 


tematized, according to their use or pur 


pose, the reactions of ‘‘ hypersensitivity 


have been noted following the use 


which 


of specific drugs. Following introductory 


chapters on ‘‘Mechanisms,’’ ‘‘Dermato 


logic Manifestations,’’ and ‘‘Systemie Pat 


terns’’ (of reaction), there are chapters 


on the chemotherapeutic and antibiotic 


anti-infectious drugs, sedative drugs, the 
antihistamines, serums and vaccines, plant 
products, and so on. The text is clear and 
well written, and each chapter is followed 
by a well-selected bibliography. It is a 
very useful compilation for the practitioner 


and fills a definite need. 
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GEORGE 





PONCHER 


1902-1955 


1)“ Henry G. Poncher, a member 
of the Editorial Board of THE 


JOURNAL OF PeptatRics, died May 31, 
1955, of heart disease. 

Dr. Poneher was born February 15, 
1902, at Odell, Illinois. After two 
years at Valparaiso University he 
entered on the study of medicine at 
the University of Michigan, receiving 
his M.D. degree in 1927. He interned, 
1927-1928, at the Research and Eduea- 
tional Hospital of the University of 
Illinois in Chicago and the following 
vear was resident in pediatries. In 
1928 he was appointed instructor in 
pediatrics in the Medical School, and 
progressed through associate and assist- 
ant professorships until appointed 
professor in 1941. In 1945 he became 
head of the department. In 1953 he 
resigned to enter private practice at 
Valparaiso, Indiana, and became 
professor of human biology and diree- 
tor of student health at Valparaiso 


University. 


Among the national medical societies 
in which he held membership were the 
following: American Pediatrie So- 
ciety, American Academy of Pediat- 
ries, Society for Pediatrie Research, 
Society for Research in Child Develop- 
ment, Society of the Sigma X, and the 
Alpha Omega Alpha honorary medical 
fraternity. At the time of his death 
he was a member of the Council of the 
American Pediatrie Society, and one 
of the nine members on the American 
Board of Pediatries. 

His chief pediatric interests were in 
the fields of therapeuties and hematol- 
ogy and he made many contributions 
to pediatric literature based on his re- 
search and elinieal observations. For 
several years he edited the Yearbool 
of Pediatrics. He had been an active 
member of the Editorial Board of the 
JOURNAL since 1948. 

In 1928 he married Gretchen ( 
Marquart. He is survived by his 
widow and one son, John Robe: 
Poncher. 

















Editor’s Column 


THE TREATMENT OF ECZEMA 


IS with great pleasure that the 


I 
| JOURNAL, in this issue, publishes the 
first installment of a five-part diseus- 
sion of the “Treatment of Eezema” by 
Dr. Lewis Webb Hill. Dr. Hill for 
many years was head of the Allergy 
Clinie of the Children’s Medical Center 
in Boston, and has an unparalleled ex- 
perience in the treatment of eezema in 
infants and children. He is recognized 
authority on the subject by 
pediatricians, allergists, and dermatol- 


as an 


ogists. This series of papers sums up 
the conclusions he has reached, based 
on a vast experience over many years. 
His discussion is ‘‘personal’’ and in- 
formal, but he has avoided the pitfalls 
of indecisiveness and wandering off 
the track which so often are found in 
an informal diseussion. It is planned 
to publish the articles in book form, 
and, hence, reprints will not be avail- 
able from Dr. Hill or the JouRNAL. 





THE HAZARDS OF BLOOD TRANSFUSION 


I1E wide usefulness of blood trans- 
fusion well established. 
That the procedure is not without 
danger has been emphasized in recent 


has been 


papers.*~4 

Vogel’ points out that the risk of 
transmitting syphilis, always a small 
less at present as the 
prevalence of syphilis has fallen. 
Moreover, the Treponema pallidum is 
destroyed in refrigerated blood after 
four days. 


one, is much 


is a much greater hazard. 
particularly quartan, may 
the blood years after 
e initial episode. The parasite is not 
stroyed by storage or by refrigera- 


Malaria 
Plasmodia, 


persist in for 


m. 
Massive contamination of blood is a 


ious problem. From 2 to 5 per cent 


blood bank donations are contami- 
Most bacteria do 


ted with bacteria. 
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not grow readily at icebox tempera- 
ture, but the products of bacterial 
degradation lead to a marked 
pyrogen reaction. Some bacteria, no- 
tably the gram-negative chromogens, 
grow readily at 4° C. and have pro- 
duced fatal transfusion reactions. 
Far and away the most serious prob- 
lem in blood bank transfusions is the 
transmitting 


may 


danger of homologous 
serum jaundice. 
donors, efforts at destroying the virus 
by drugs and by ultraviolet irradia- 
tion, tests for virus in the stored blood, 
have proved inadequate to eliminate 


Careful screening of 


this hazard. 

Though potent serums are now avail- 
able for cell grouping, errors are still 
made, cell for both 
donor and recipient con- 
firmed by means of a serum typing. 
A weakly reacting Rh-positive blood, 


grouping 


should 


and 
be 


2 
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the 
usual methods, may immunize an Rh- 
that will be 
prevented from bearing normal chil- 
dren. Also blood 
may give a fatal hemolytie transfusion 


which gives negative results by 


negative woman so she 


from such a donor 


reaction in an Rh-ne ,ative woman who 
is already immunized to Rh antibodies. 
Vogel that the reliable 
method—the indireet antiglobulin test 


urges most 

be used since the ordinary method 
of saline matching is unreliable in de- 
tecting many of the new blood factors 
which may produce serious transfusion 


reactions. 


Though Rh-negative, type O blood 
is the safest to use in emergencies, it 
is not without danger. Sueh blood 


may produce a_hemolytie reaction 
through destruction of the recipient’s 
cell by anti-A and anti-B in the donor’s 
This elimi- 


nated by withdrawing the plasma im- 


plasma. danger can be 

mediately before transfusion. 
A febrile reaction is one of the com- 

but, the 


least serious reactions following trans- 


monest fortunately, one of 


fusions. Fever may oceur during the 
The 


reaction is usually mild but there may 


transfusion or shortly thereafter. 
be a ehill with a rise of 
105° EF, 
returns to normal after 


temperature 
up to The fever ordinarily 
several hours. 
Post-transfusion febrile reactions have 
heen greatly reduced by using reliable, 
disposable collection and administra- 
tion equipment, 

Cireulatory overload is an oceasional 
complication of transfusion. It ean 
be serious. The symptoms, which may 


oecur during or shortly after trans- 


fusion are dyspnea, orthopnea, evano- 


sis, cough, and moist rales in the chest. 
Allergic 


sions in about 1 to 5 per cent of eases. 


reactions follow transfu- 
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The reactions are generally mild an 
consist of urticaria, occasionally angio 
neurotie edemia, rarely asthma. Voge 
recommends the addition of pyribenz 
amine or Chlor-Trimeton to the blood 
before administration as a prophylac 
tic. Antihistamines, used in this way, 
also depress the chills and fever whiel 
many patients experience after trans 
fusion. 

Davidsohn® estimates that, even in 
the best-run institutions, the mortality 
transfusions is approxi 
mately one in from 1,000 to 3,000 
Since roughly 3,500,000 


rate from 
transfusions. 
transfusions are given each year, the 
number of transfusion deaths is about 
1,700 a year, or about as many as die 
from appendicitis. 

the 
ber of transfusions given to children 
in a large New York City voluntary 
teaching hospital has fallen steadily 
from 1,462 in 1950 to 1,006 in 1953. 
Ile attributes this principally to a 
wider appreciation of the hazards of 


According to Robertson*® num 


transfusion and to the greater avail 
ability of substitutes for, and deriva 
whole blood. Moreover, the 
steroid and antileukemic 
drugs have lessened the need for whole 
blood in the treatment of the leukemias 


tives of, 
hormones 


and purpuras. 
H. B. 
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